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DOZENS OF VARIATIONS! All slim, trim, efficient and beautiful! 


Quality construction. Bottoms are hinged...and the hinges are hidde 
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since 1902 
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Super rich, Acrylic white baked enamel finish. |.B.E.W. made and wirec 
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\QMB MEANS LESS TIME AND LESS SPACE PLUS 


|e LOWER COST = Time is money. The overall cost of QMB 
motor starters is usually less than that of separately installed 
starters and switches. 


|e PLUG-IN FLEXIBILITY + Plug-in switches and starters can be 
removed and installed in minutes. Minor circuit changes can be 
made without costly down time. Components easily rearranged 
if processes change. 


e ADDED SAFETY ~ Interlocking prohibits opening starter or 
| switch doors when switch is “ON.” 

QMB panelboards accommodate reversing and non- 
reversing starters, sizes O through 4. QMB switchboards 
and unit substations handle sizes O through 5. Part wind- 
ing and two-speed starters available on order. All com- 
ponents available factory-assembled and wired. Enclo- 
sures, starters and plug-in switch units are also stocked 
by your Square D distributor for on-the-job assembly. 


SQUARE Jj 


Notice how the PLUG-IN switch unit 
is mounted directly above the starter, permit- 
ting interlocking. The starter cannot be opened 
when the switch is in the ‘‘ON” position. 

It's easy to order these starter and switch 
units. See your latest Square D Digest for 
further information. 


COMPANY 


wherever electricity is distributed and controlled 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... DECEMBER, 1960 


Patent Z ! 
Pending 


y 


Explosion-Proof, New..90° “Roller” Elbow 


It’s a time and cost saver for your more difficult wiring installations in hazardous loca- 
tions. Large cables literally “roll through” the Appleton ELBD Unilet to give you 
faster, easier, lead-in wiring for motors, panel boards, circuit breakers and similar 
equipment, 


Two, exclusive, built-in rollers guide and protect bulky cable through the chamfered 
hubs to complete those bulky right-angle turns WITHOUT damage to insulation or 
knuckles. And an all-position dome cover bolts to the precision-machined Unilet body 
easily, quickly to insure a totally safe, permanent, explosion-proof seal every time. 


Order from your distributor now’. . . Unilets available in 214” to 4” sizes WITH ROLLERS; 1” to 2” sizes 
LESS ROLLERS. 


Sold through franchised distributors only 


Also manufacturers of: 
PPLETON mi oy: 
Lighting Fixtures H oS 
F ies 
® , 5 


electric company ~~ 
A eg anger 1701 Wellington Avenue, Chicago 73, Illinois . 


Published for electrical contractors, electrical departments 


ELECTRICAL in industry, engineers, consultants, inspectors and motor 
CONSTRUCTION shops. Covering engineering, installation, repair, mainte- 


nance and management in the field of electrical construc- 


AND MAI NTENANCE tion and maintenance. 


with which. is consolidated Electrical Contracting. The 
Electragist and Electrical Record ... Established 1901 
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Frequency, voltage and mounting heights are all above normal in the 
University of New Mexico’s gymnasium, where 10-lamp fluorescent 
es operating at 400 cycles and 600 volts are mounted 42 ft above 
floor level. 


Personalities at NECA Meeting................ 0... eee ees 52 


Members and guests take over famous Las Vegas Strip and Conven- 
tion Hall for 59th Annual Convention of the National Electrical Con- 
tractors Association. 


| Electrifying ‘Most Modern’ Automotive Plant...................0.... 55 


By J. REES—Ford’s new Lorain, Ohio, assembly plant employs 
latest techniques in electrical planning and installation including 13.2- 
ky distribution and ungrounded 480-volt delta secondary power. 


Mobile Construction Centers Save Time...................0000 000 eee 58 


Mobile centers save time and provide combination field-shop, office and 
warehouse facilities for electrical contractor. 


Luminous Ceiling Aids in Selling New Homes........................ 60 


In a four-bedroom, two-bath model home, a luminous ceiling was in- 
stalled in the main bathroom for decorative display purposes. Prospec- 
tive home buyers were so enthusiastic over the resultant effects that 
the builders decided to include this lighting with the basic purchase 
price of the home. 
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By W. J. NOVAK—The heat factor, a yardstick of heating effective- 
ness; don’t short change heating in estimating costs. 


“Home buyers will go for an improvement 
like that. Thanks for suggesting it!” 


This is a typical comment after the Graybar man spells out 
a new item to help an electrical contractor. 

And many are the practical suggestions the Graybar man 
makes in the course of his calls. For he knows “what's cook- 
ing.” He’s wide awake to the new developments in home 
lighting, for example. He’s a bug on high efficiency, time- 
saving tools and equipment. But whether he talks entrance 
panels, wiring devices, tools, fixtures or other, he makes it 


Graybar Service includes: Objective recom- 
mendations ° On-the-job technical help ° 
Most complete lines * Planned stocks to meet 
your needs * Expert counter service °* 
Speedy handling of will-calls. 


420 LEXINGTON AVENUE, NEW YORK 17, N.Y. °@ 


his business to improve your business. 

Moreover, the Graybar Field Salesman is just one of 
four experts who make up the Graybar contractor service 
team. The others: Inside Salesman, Counterman, Specialist. 
‘And somewhere along the line all four can be of substan- 
tial help to you... can help you improve your business... 
reduce your costs. ..speed your work. 

It will pay you to know Graybar better. Call us. 915 


GraybaR 
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606—4” x 2” 
Thru-the-Wall box 


258—411/," Square box 
24%" deep 


1802—No thread 
rigid connector 


2022—Small 
set screw type coupling 


451—3 x 2” Switch box 
2%" deep ‘“‘Q” clamp 
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190—4” Square box 
112” deep 


A fitting for 


1902—E.M.T. 
compression type connector 


425—3 x 2” Switch box 


125—4” Octagon box 


compression type coupling 


272—Concrete box 


2” deep Griptite 3” deep 


1142” deep 


every need 


1922—E.M.T. 


2358— 
Entrance cap 


2141—Non-metallic 
cable connector 


Raco has the most versatile and com- 
plete line of roughing-in material you'll 
find anywhere. Shown here are some 
representative products of our exten- 
sive line. One thing is sure—whatever 
size, whatever type of box or fitting 
you require, Raco has it. 
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Aurora, Illinois 


2202—Angle squeeze connector 
90° two-piece type 


2002—Small 


And, of course, when it comes to 
quality, anyone who has used Raco 
roughing-in materials will tell you, 
“there are none finer’. 


Write for new catalog on Raco fittings. 
No obligation, of course. 
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156—4” Octagon box 
114" deep N clamps 


A box for every job... 


set screw type connector 


LNG 


ee Pee te oe he me = 


Sidelights 


EDITORIAL AWARD : So ake 6. 


: Electrical Construction & Maintenance was honored by an “Award of 

Merit for Editorial Excellence’ among industrial publications in the 

22nd annual editorial competition sponsored by ‘Industrial Marketing.” 

oa The publication was cited for an “outstanding single article” published 

during the 12-month period ending June 30, 1960. The winning project 

was “Electric Space Heating 1960,” a special editorial report by Associate 
Editor W. J. Novak which appeared in the March 1960 issue. 


| HEATING FORUM 


Our monthly feature “Electric Heating Forum” is designed to provide a 
means of industry-wide communication on electric heating practices and 
| problems. Accumulation of the articles will provide the reader with a 
live and up-to-date notebook on the current progress of the field. Reprints 
of each of the Forums, punched for 3-ring looseleaf binding, are available 
at 20 cents each and an attractive binder for 12 EHF articles is available 
at $1.00. For EHF No. 6 see page 62. 


- HIGH-CYCLE LIGHTING F - ze Ae elo ees. 


Another outstanding electrical installation employing a power system op- 
: erating at higher than line frequency and voltage has been completed 
at the University of New Mexico gymnasium. The system was designed 
by Consulting Electrical Engineer Carl R. Albach of Santa Fe and in- 
stalled by City Electric of Albuquerque. Custom designed, 10-lamp 
fluorescent fixtures mounted 42 ft above the floor are supplied at 600 volts 
and 400 cycles; a system permitting important reductions in fixture 
weight and a substantial increase in lumen efficiency. The installation is 
described in “High-Cycle Gymnasium Lighting” beginning on page 47. 


NECA CONVENTION. | 4 


/ ; Approximately 5,000 members and guests of the National Electrical Con- 
tractors Association descended on Las Vegas, Nevada, October 23 to 27, 
to set a new record for NECA convention attendance. Ample housing 
facilities were provided in the fabulous “strip” hotels and a brand new 
Convention Center easily held the large business sessions and the concur- 

z, z rent electrical trade show. Our cameras were busy and their output is 
presented in “Personalities,” page 52. For the report of the convention 
proceedings, see “NECA Convenes in Las Vegas’ beginning on page 135. 
: 1160 1160 
ELECTRICAL MATERIALS . 
150 b 1150 
COST INDEX : 
‘ 1140 140 
BASE LINE (1000) REPRE- 
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B-Beam Clip 


Recently announced by Erico Products, Inc. is the new ‘'B” beam clip. 
Designed for and approved for telephone use to replace present 
universal Clamps and/or Support Brackets. This product has found 
additional markets in the electrical contracting field, sound and inter- 
communication industries. 


oe 


For use with threaded or unthreaded Bridle Rings, Drive Rings and other 
low voltage Cable, Wire and Copper Thermostatic Tubing Supports. 


Recommended Maximum Load Limits: 


Horizontal Pull 30 Ibs. Vertical Pull 50 Ibs. 
This clip will fit any flange from Ye” thru Y2” thickness regardless of 
flange taper. NOTE VERSATILITY 


OF B-BEAM CLIP Ea 


INSTALLATION APPLICATIONS 


. 2 Tap both ends to seat 
scone meen ene 


ERICO CADW EZD PRODUCTS, Inc. 


2070 EAST Gist PLACE * CLEVELAND 3, OHIO 
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The business curve will not change over the next few months, 
as g result of the Presidential election, in the opinion of most 
analysts. Over-all, business is expected to maintain its present 
level until some time early next spring, when it may turn up 
slightly. More government spending, a slight upturn in new 
construction spending, and sustained consumer spending during 
the months ahead are all expected to contribute to an eventual 
upturn. By this time inventory adjustments are expected to be 
completed, orders for steel should pick up, auto sales should 
increase, and demand for appliances should begin to build up 
again. Mainly, an early upturn in business would seem to hinge 
primarily on the vitality of business itself. 


Personal income continued to rise in October, for the eighth 
month in a row. People had more money to spend, yet spent 
less, and put more into savings accounts. Income was at the 
annual rate (seasonally adjusted) of $409.6 billion, which com- 
pares with an annual rate of $403.5 billion for the first 10 
months. Personal income in 1959 totaled $383.3 billion. 


Construction spending in October totaled $5,092 million, or a 
seasonally adjusted annual rate of $55 billion. Private construc- 
tion, at $3,478 million, was down slightly, but this decline was 
largely offset by a rise in public construction, at $1,614 million, 
due primarily to increased highway spending. 

Housing starts for the first nine months of this year were 19% 
below the similar period last year, and 1960 starts are expected 
to wind up at about 1,250,000 units, compared with nearly 1.5 
million in 1959. More than 16 million new houses and apart- 
ment units have been built since World War II, and Census 
Bureau reported rental vacancies in the third quarter at 7.6%. 
This leads many economists to believe that housing demand 
is slowing down. Outlays for modernization of old homes is on 
the rise. The Department of Commerce has predicted a modest 
4% gain in home building for 1961, compared with this year, 
or about 1,300,000 private homes. This forecast is based on a 
strong recovery in the 2nd half of 1961. 

Spending for private and public construction of all types in 
1961 is forecast by Dept. of Commerce at $57.3 billion, a 4% 
gain from this year’s expected total of $55.1 billion. Included in 
this forecast is a 7% increase in private outlays for industrial 
building, over this year’s $2.9 billion total. 


National statistics provide a measure of the economy as 1960 
comes to a close, as follows: 
@ Industrial output in October was 107% of the 1957 average, 
same as for September. 
@ Employment in mid-October was 67.5 million, and unemploy- 
ment was 3.6 million. 
®@ Cost-of-Living (Consumers Price Index) in September was at 
an all-time high of 126.8% of the 1947-49 average. 
@ Retail sales in October were $18.5 billion, the second highest 
on record, and exceeded only by the $18.9 billion for April of this 
year. 
@ Highway construction averaged an annual rate of $6 billion in 
August, September and October, up sharply from 1959 rate. 
Contract awards for fourth quarter are expected to set a record, 


Washington Report 


| you can have the better half? 


“procress | __ 
OBSOLESCENCE | 


Twin...tandem...duplex—“togetherness” by any name cuts your 
operating flexibility by 6624%. Only Federal Pacific gives you com- 
plete flexibility with one-third the cost in the first and still exclusive 
half-module, single pole 15 and 20 amp Stab-lok® circuit breakers. 
Mix them or match them in any combination—15-15, 15-20, 20-15, 
20-20. You'll find two “better halves” cut inventory and space costs 


“of “married couple” breakers by two-thirds. Another demonstra- 


tion of the “leader look” from the Company that is celebrating ten 
consecutive years of continuing leadership in the industry. Ask for 
Bulletin FPB-1-1000. Federal Pacific Electric Co., Newark 1, N. J. 
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.»» Join the ‘61 
HOUSEPOWER PROFIT PARADE 


There’s lots of money to be made in home wiring mod- 
ernization by Electrical Contractors who will sell hard 
and sell up. These are the jobs Electrical Contractors 
get by selling instead of bidding. These are the jobs con- 
tractors keep by gaining the customer’s confidence. 


Exciting new merchandising program will help you 
lead the °61 HOUSEPOWER Profit Parade 


Full details of the all-new line-up of sales aids, to help 
you put the earning power of HOUSEPOWER to work, 
will be presented at the National Wiring Sales Confer- 
ence — Sherman Hotel, Chicago, Illinois — February 
23-24, 1961. 


Here’s what you do 
to be among the first on the band wagon 


1. Make plans now to join the leaders of the HOUSE- 
POWER Profit Parade at the Wiring Sales Conference. 


2. Mail in this coupon immediately and be among the 
first to get full details of the best residential wiring 
business-building plan ever offered. 


4 
| 
| HOUSEPOWER 
| The National Wiring Bureau 
| 155 East 44th St., New York 17, N.Y. | 
Absolutely! I want to receive announcement of the complete ’61 | 
| HOUSEPOWER Parade of Profits program the minute they're | 
ready. Please send me all details. | 
| 
- | Name_—__ aa Me | 
: 
Company. 
NATIONAL WIRING BUREAU | | 
Addres 
A sponsor of . | 
City ? _Zone. State. | 
=a y= LJ | 
HOUSEPOWER: os). an ee BOM | 
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* ‘Again ADVANCE TRANSFORMER CO. brings the lighting industry another outstanding development in 
ballast design . . . an **A’? sound-rated Two-lamp 40-watt Rapid Start Ballast. ADVANCE engineers 
developed this acoustically corrected ballast that absorbs the magnetic vibration of core and coil before 
it becomes sound. 2s 


! By controlling vibration, the noise level.of the new ADVANCE sound-conditioned ballast is lower than 
any Two-lamp 40-watt Rapid Start Ballast available today. 


For silent fluorescent lighting in schools, ‘libraries, hospitals and other critical areas where low noise 
levels are the primary consideration . . . demand ADVANCE ‘*A’’ quiet-rated fluorescent lamp ballasts. 


“The 
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Mfg. in Canada by: Advance Transformer Co., Ltd. 5780 Pare St., Montreal, Quebec, 


N\ Ji Fivorescent Lomy 


Free standing 
mount for apparatus. 


it 
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SLOTTED ANGLE 


contractors on thousands of jobs 


Electrical contractors are proving it every day! For framing, 
mounting and hanging electrical apparatus, AIM Brand Slotted 
Angle offers virtually unlimited economies, uses and design 
freedom. 


Simple. Free your skilled men for other jobs—an apprentice 
or helper can master it in minutes. A hand wrench is all that’s 
needed—no drilling, sawing, welding. 


Fast. Once lengths are figured, they’re quickly snipped to size 
with the AIM Brand Cutter. Marks every 3 inches speed 
measurements. Pieces simply bolt together. ¥” holes accept 
all standard electrical fittings—no reaming or special adapters 
required. 


Obsolete-proof. Say specs change—more runs of conduit 
are required. No loss—add on to the AIM Brand Slotted Angle 
and you’re all set. 


Giant savings. All savings totaled—initial material cost, 
handling, sizing, cutting and assembly time—job costs can be 
cut as much as 40% on every installation! AIM Brand is dis- 
tributed nationally. For the name of your nearest distributor 
and free, illustrated booklet, contact your nearest ACME STEEL 
office or ACME STEEL COMPANY, Fabricated Materials Divi- 


wl. ee 


Acme Steel AIM Brand Rack for heavy-duty storage 
offers greater stability, installation ease and tested 
load capacities. 


Exclusive safety load locking device* and two button 
head studs provide three point bearing per beam 
connection for positive protection against accidental 
disengagement of beams. Write for details. 

*Patent applied for 


ACME IDEA LEADER IN 
FRAMING 


... a simple, 
_effective, low cost method of — 
preventing electrical L heck 


due to moist and corrosive. * 
atmospheres 


ire of physical or electrical characteristics of 
electrical and electronic equipment is often due to 
moisture and corrosion. Without effective mois- c 
ture protection, deterioration sets in, leading to 

- 


TYPICAL EQUIPMENT MAINTAINED BY CRC 2-26 


Switchgear Motors Blowers Rheostats 
Circuit breakers Generators Signals Sub-assemblies 
Contactors Cables Controls Synchronizers 
Fuses Insulation Recorders ~ Transmitters 
Relays Coils Shielding Receivers 
Solenoids Timers Counters ignition systems 
Rectifiers Conduits Housings Microphones 
Transformers Fixtures Chassis Tubes 
Instruments Panelboards Oscillators Welders 


costly downtime, expensive repairs and high re- 
placement incidence. 

Dual-action CRC 2-26 eliminates or greatly re- 
duces these failures. It displaces moisture on 
surfaces—gets into grain boundaries, cracks and 
pores—and leaves a thin, continuous molecular 
film that both stops and prevents corrosive action 
on metals, plastics, rubber, plated and painted 
surfaces. 

Dimensional characteristics, contact resistance 
and other electrical constants remain unchanged. 
CRC 2-26 does not become dry, brittle or hard. 
Because it is non-irritating, non-toxic and has a 

» high flash point, CRC 2-26 is easily applied with- 
out special precautions. It is used to maintain 
equipment year after year that formerly burned out 
or needed extensive servicing every oe months. 


Write for complete information to Corrosion 
Reaction Consultants, 116-A Chestnut St., 
Philadelphia 6, Pa., or telephone WAlnut 5-0200. 


A SUBSIDIARY OF THE CHAS. J. WEBB SONS CO., INC. 


Place your order now with your Electrical Distributor 


LOW COST PROGRAMS FOR 


MAINTENANCE 
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Minimum depth outdoor 
switchgear enclosure 


Walk-in outdoor 
construction 


All-new switchgear makes I-I-E primary 
unit substation better buy than ever 


I-T-E custom designs your primary substation just for 
you—to meet your exact power, space and future 
expansion requirements—yet charges you nothing extra. 
This is just one of the ways that I-T-E gives you a 
better buy. 


And now! I-T-E primary unit substations come with 
completely new HK switchgear as standard equipment. 
You get all the advantages of today’s most advanced 
switchgear in outdoor equipment: new compactness, 
stored energy closing, new ease of access, and new safety 


for personnel. It’s available in minimum depth outdoor 
enclosures for areas where space is limited, or outdoor 
walk-in construction for easy maintenance in bad 
weather. All doors and joints are completely gasketed. 
All parts are treated for rust resistance and painted 
prior to assembly. 


I-T-E primary unit substations are available in all 
standard kva ratings and secondary voltages to 13.8 kv. 
Write for complete information. I-T-E Circuit Breaker 
Company, Dept. SW, 1900 Hamilton St., Phila. 30, Pa. 


1-T-E CIRCUIT BREAKER COMPANY 
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Announcing a new dimension in lighting - 
THE FAIRVIEW IV 


Day-Brite’s newest design achievement delivers today’s higher recommended footcandle 
levels while retaining the trim, sleek look so sought-after in modern architectural planning. 
Its clean, crisp styling fits neatly into school, store, office or institutional applications. 


- A companion fixture to the popular FAIRVIEW Il, the FAIRVIEW IV is especially designed for 
two, three, or four lamps parallel. 8-foot units also available in tandem Rapid-Start or 8-foot 
Slimline lamps. Can be suspended or surface mounted. 


X-5 prismatic CLEARTEX® enclosure controls brightness... translucent sides wipe out harsh 


ceiling contrasts. Both enclosure and channel are of one-piece construction for simplified 
installation and servicing. 


For more information on the new FAIRVIEW IV, contact your Day-Brite representative listed 
in the Yellow Pages or write: Day-Brite Lighting, Inc., 6260 N. Broadway, 
St. Louis 15, Mo. and Santa Clara, Calif. In Canada: Amalgamated Electric 


Corp., Ltd., Toronto 6, Ont. DAY:BRITE 


NATION’S LARGEST MANUFACTURER OF COMMERCIAL AND INDUSTRIAL LIGHTING EQUIPMENT 


rm 


FAIRVIEW IV FAIRVIEW II 
2, 3, or 4 lamps parallel. 14” wide, 434” deep 10” wide, 434” deep 


a complete line of 


Q.Z. 


8 | : WATERTIGHT 
ENTRANCE 
FITTINGS 


for Conduit or Cable 
— ; : = : End leakage problems once and for all! 


ON O.Z.’s new wall and floor entrance fittings 
LE : for installation in concrete provide a posi- 
tively watertight seal around conduit or 
cable at any pass-through point! Use them 
with threaded or unthreaded steel conduit, 
fibre or Transite® conduit, or exposed 
cables of varying number and sizes. Gland- 
type sealing assemblies, with pressure 


a. eb | __N Neg a, TYPE FSC bushings, may be tightened at any time. 
= NB 
Sh Fittings accommodate conduit ranging 
N Baro 


from 3/4,” to 6”. Standard types, sizes avail- 
able from stock. Specials made to order, 


N 


LLZLLLELL2. 2 


TYPE FSK 


S LECLEPS OGY 


D:.: 


" WALL ENTRANCE 


- | SEALING A 
: ® Registered trade-mark of Johns-Manville Corp. —T. 


For more information on fittings and 
other O.Z. products, call your local 
distributor, or write to the company. 


Copyright 1960 O.Z. Electrical Manufacturing Co., Inc. 


+ CAST IRON BOXES 

+ CABLE TERMINATORS 

+ POWER CONNECTORS 

+ SOLDERLESS CONNECTORS 

+ GROUNDING DEVICES 

+ CONDUIT FITTINGS 

+ INTERLOCKED ARMOR 
CABLE FITTINGS 


ELECTRICAL MANUFACTURING CO.. INC. 
@ 262 BOND STREET + BROOKLYN 17, Nv. Y. 


Sales Office and Warehouse: 406 So. Cicero Avenue, Chicago 44, Ill. © ESterbrook 9-0326 ot ‘ 
Office and Factory: 749 Bryant Street, San Francisco 7, Calif. © GArfield 1-7846 Bin 
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SQUARE D's 
_ TERMINAL BLOCKS — 


| 
{ 


woue FLEXI : LITY, TOO! 


$5 { 
iMilio doula. la vidi 


N oT! CE (above) how little space is 


required to remove oradd aSquareD 
channel-mounted terminal block to 
the completely assembled unit. Espe- _ 
cially important for a quick change 
when an additional terminal must be 
inserted into grouping. 


. LOOK (at right)... 
) 12 TERMINALS " ait disna Cac be 
CHANNEL-MOUNTED a mounted on same 

4  channel...25 am- 

pere pressure wire 
x{ connectors, 25 to 

8 TERMINALS SOampere box lugs 
ROD-MOUNTED ..-all can be inter- 
locked together. 
Terminals in kit 
form to “do-it-your- 
self” or factory- 
assembled tostand- 
ard specifications. 


NEW. tusivie terminal block (below) 
for protection of solenoids and other 
single or three-phase loads. Mounts 
on same channel as regular terminal 
blocks. Available factory-assembled __ 
or in kit form for customer assembly. | 


ASK YOUR SQUARE D FIELD ENGINEER 
: Liki for Bulletin which covers details on Channel- 
} od penal Blocks. Address Square D Company, 


SQUARE JT) COMPANY 


wherever electricity is distributed and controlled 
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_..when 
it comes 
0 
wiring 


CLARK-AMERIGAN, 


FREE PRODUCT GUIDE lists complete 
Clark-American line. Helpful instal- 
lation and application data. Send 
for your free copy today. 


THE CLARK CONTROLLER COMPANY 
1146 East 152nd Street 
Cleveland 10, Ohio 


Please send me the Clark-American PRODUCT GUIDE. 
eee ee Tile 
Company 
Address 


Chee eee 4, Zone State 


VITAL ROOM FOR WIRING is yours with Clark-American en- 
trance equipment. The ability to leave room in compact equipment 
is a Clark trademark. It stems from years of industrial experience. 

Your own comparison will prove that Clark-American equip- 
ment, with ample wiring space, makes for faster, more reliable 
installations at lower cost. And, you will find the right equipment 
for any job at one source—your American Switch distributor. 


The complete line (capacities range from 60 to 200 amperes) is 
presented in the new Clark-American PRODUCT GUIDE. Free 
on request, this booklet contains helpful installation and application 
data. See your American Switch distributor, or mail the coupon. 


American 


ELECTRIC SWITCH DIVISION 


60SE1 


The 


CLARK CONTROLLER 
Company 


“Everything under Contro/”’ 
7146 East 152nd Street, Cleveland 10, Ohio 


First fire alarm box — 1852 Model 
— donated by 
The Gamewell Company 
to the Smithsonian Institute 


| TELEGRAP» FIPE ALARMS, 


Aa: 


LS Te ao Alen 


A 


OSE Rese, 


A century 
of positive protection... 


More than a hundred years ago, the 


~.._wooden, hand-cranked Gamewell Fire 


Alarm box shown above was the most 
dependable fire alarm device of its day. 
And, during the years since then, 
Gamewell has consistently pioneered 
in the manufacture of emergency sig- 
naling systems... with thousands of 
municipal and industrial systems in 
daily service. : 

That’s the performance record you 


can depend on when you specify today’s 
modern, highly automated Gamewell 
industrial FLEXALARM system like 
that shown below. Such systems are 
pre-engineered to meet the precise 
needs of any plant. FLEXALARM sys- 
tems are available with unlimited vari- 
ations. They provide automatic fire de- 
tection devices, sensing fire in its 
incipient stages . . . with optional direct 
and automatic connections to municipal 


One of today’s 
typical FLEXALARM 
Coded Systems. 


and other central fire stations. Con- 
nected to sprinkler systems, FLEX- 
ALARM systems automatically 
transmit an alarm on water-flow pre- 
venting loss from fire and water dam- 
age. These systems provide complete 
coverage. 

Gamewell is happy to assist the con- 
sulting engineer and electrical contrac- 
tor with emergency signaling systems 
for any property. For maximum protec- 
tion at minimum cost, specify Gamewell 
on your next project. For details write 
THE GAMEWELL CoMPANY, 1313 Chest- 
nut Street, Newton Upper Falls 64, 
Massachusetts. A Subsidiary of E. W. 
Bliss Co. 


amewell 


FIRST...WHEN SECONDS COUNT 
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Trade Name or 
Designation 


Type 
Letter 


Flamestop Heat 
and 
Moisture Resistant 


Flamestop Heat- 


12° R HH AOD Vv = = SP RIRSHAW FLAMESTOP 


Resistant 


Heat Resistant 
Rubber Lead 


Sheathed Cable 


Perma-Dure 
Nonmetallic- 
Sheathed Cable 


plastic insulated 


plastic Insulated 
Nylon Jacketed 


PHELPS DODGE COPPER PRODUCTS CORPORATION 


PD-X Nonmetallic- 


Habirdure Thermo- 


Petro-Dure Thermo- 
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Maximum 
Operating 
Temperature 


USE 


Se 


85 C (185 F) 
High Voltage 


General Purpose: Consult manufac- _ 
turer for specific applications 


75 C (167 F) 


Mining Machines, Dredges, Shovels, 
and similar portable applications 


how Welds Pennsylvania Dept. of Mines Flame 


Resistance Approval P-114. U. S. 
Bureau of Mines Listing P-114-BM. 


85 C (185 F) 
High Voltage 


75 C (167 F) | Dry and Wet Locations 
90 C(194F) | Dry Locations 


Wet Locations and other Special 
75 C (167 F) | Conditions 


For Wiring Houses, Rural Buildings, 
60€ (140F) | Small Stores, and Shops. 
UF: Underground Feeder and Branch 
Circuit Cable for Direct Burial. 
60 C (140 F) 
NMC: For Interior Wiring in Moist or 
Corrosive Locations. 


75 C (167 F) |Dry and Wet Locations 
60 C (140 F) |Dry and Wet Locations 


60 C (140 F) |Fixture Wire 
Moist locations and where exposed 
60C(140F) |to mineral oil, liquid gasoline and 
gasoline vapor. 
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a 


Maximum 
Type Trade Name or Operating 
Letter Designation Temperature 


60 C as TW NEC Type TW Bldg. Wire—60°C 
Habirdure (9T) 90 Cas Appli-| Appliance Wiring—90°C in air or 
ance Wiring) 60°C in water or oil 


105 C (221 F) 
Habirdure IN AIR 


Appliance Wire 80.C (176.F) | Appliance Wiring 
IN OIL 


Service Entrance P at : gale 
Type SE — Style U TOG (CRE) yee ee or Combination 
Unarmored Service Drop & Service Entrance 
Service Dro 

Type SD i 60 C (140 F) | Service Drop 


Service Entrance Underground Service Entrance, 
Type USE Zo ESE) Direct Burial. 


Varnished Cloth Dry locations only. Smaller than 
Braided 85C (185F) | No. 6 by special permission. 
Varnished Cloth Wet or Dry locations. Smaller than 
Lead 85.C (185 F) | No. 6 by special permission. 


Habirduct 7G (16725) 


Habirprene Low Voltage 
General Purpose for Direct Burial, 


Aerial, Conduit and Underground 


Duct Installations. 
Habirite 85 C (185 F) 
Habirprene High Voltage 


; Pendant or portable extra hard usage 
Hard Service Cord 60 C (140 F) | 5, damp locations; SO for oil resistance 


Junior Hard Pendant or portable hard usage in 

Service Cord 60 C (140 F) damp locations; SJO for oil resistance 

; For use in pendant or portable ap- 

nl one d 60 C (140 F) | plications in damp locations not sub- 
as creda Minat a ject to hard usage 


BUILDING WIRES AND CABLES 
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EASURABLE ADVANTAGES 


Electric Control 


NEW GENERAL ELECTRIC SIZE OO STARTER SAVES 
YOU MONEY, HAS PROVED 100-LINE BENEFITS 


For small fans, blowers, pumps, 
compressors, other low hp applications 


Designed to handle low-horsepower applications, Gen- 
eral Electric’s new 100-Line Size 00 Magnetic Starter 
costs you 18 percent less than the Size 0 starter in its most 
popular forms. 

Rated at 1 hp, 230 volts single-phase, 2 hp, 550 volts 
three-phase maximum, the Size 00 starter can be used 
for remote as well as automatic operation by installing a 
push button or selector switch in the cover. 

The new Size 00 starter also gives you the same proved- 
in-operation benefits—easier installation, quicker inspec- 
tion, and maintenance without tools—common to all 
starters in General Electric’s 100-Line family. For in- 
stance, it features straight-through wiring, snap-slide 
construction, and pressure type terminals. 


For more information on this new low-cost starter and 
the Measurable Advantages it offers you, ask your nearby 
G-E Distributor for Publication GEA-7304 or write to 
Section 812-04, General Electric Co., Schenectady 5, N. Y. 


COMPARATIVE HORSEPOWER RATINGS, SIZE 00 AND SIZE 0 


2- and 3-Phase 
208/220V | 440/550V 


11/2 y 


Starter Single-Phase 


Size | 115v | 230v | 440/600V | 110V 


00 1/3 1 3/4 
0 1 2 2 3 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 


) 


as 


Don’t Tie Yourself Up In Excess Tape | 


Save Money with Dutch Brand's new Plastic Electrical Tape 
in 44-ft. Rolls 


Dutch Brand's new 44-ft. roll of Plastic Electrical 
Tape costs no more per foot than a 66-ft. roll. To 
you, this means less funds sunk in inventory. It 
also means you are not tied up in excess tape foot- 
age that invites waste and pilfering. 


Dutch Brand Plastic Electrical Tape is the easy, 
better way to do scores of electrical maintenance 
jobs. It’s thin, strong, flexible... provides a di- 
electric strength of 9,000 volts. Also provides un- 
usual resistance to acids, alkalies, oils, solvents, 
fungus, bacteria, and gases. Made to highest in- 

JOHNS-MANVILLE 


PRODUCTS 


JM JOHNS-MANVILLE 


dustry standards. Available in 20’—44’—66’ rolls. 
e from 


Order Dutch Brand Plastic Electrical Tap 
your supplier today. 


WRITE FOR NEW 

ELECTRICAL BOOKLET! 

“Useful Tips for Top Savings and 
Service.” It contains dozens of cost- 
saving ideas. 

Johns-Manville Dutch Brand Divi- 
sion, 7800 South Woodlawn Avenue 
Chicago 179, Illinois 


USEFUL 


Pisa 
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One reason why Alcoa 
aluminum electrical rigid 
conduit costs less to install 


Heft a 10-foot length of 4-inch aluminum 
conduit. It weighs just 34 pounds. Compare 
this with 98 pounds for a similar section of 
steel conduit. 

You benefit from this weight advantage in 
every phase of handling—lifting, loading, 
carrying, erecting. Result? Jobs go up faster. 

You'll also find that aluminum conduit is 
easier to cut, bend and thread than conven- 
tional conduit. A hacksaw is adequate for 
cutting most sizes; bending usually is a one- 
shot task; and regular dies and cutting oils 
give you clean, sharp threads in a hurry. 

Aluminum conduit is nonsparking, non- 
magnetic, corrosion-resistant, and nontoxic. 
It looks good when you put it up and stays 
that way for years and years. 

Get all the facts and figures in time for 
your next job. Contact your electrical dis- 
tributor or one of our representatives. Or 
drop us a line for free literature. Write to 
Rome Cable Division of Alcoa, Dept. 7-120, 
Rome, New York. 


OTHER REASONS WHY it costs less to install Alcoa conduit: 
you can cut it easily with a hacksaw, bend with an EMT 
bender, and thread quickly with a regular sharp die. 


ROME CABLE 
DIVISION OF- ALCOA 


‘ 


Just a twist of the wrist makes 


ot 


\ 


[= 


zn 


The newest! And just look at that 
grip! Say good-bye to sore thumbs 
and wrenches. Wing-Nut’s built-in 
grip makes it a snap to splice even 
the hardest, heaviest branch circuit 
wires. New internal tension-spring 
coils hold splice with powerful 
“Python Grip’. And you can see 
your splice is right, through the 
tough, semi-transparent Nylon shell. 
After splicing, you can clip off the 
wings for compact spaces. U. L. ap- 
proved for aluminum-to-aluminum 
splices. 


PULLING ELBOWS 
and ADAPTERS 


Make wiring around corners a snap. Quick and easy 
to use. 14” to 2” sizes. Precision machined of mal- 
,leable iron for smooth pulling, perfect 90° fit. 
admium plated, chromate treated. Sold assembled 
lete with domed covers, big screws, full neo- 
askets. Sizes marked on covers and elbows. 
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* Wire-Nut® 


The original! Every day, every year, 
more splices are made with Wire- 
Nuts than with any other connector. 
Economical, handy, easy to use. 
Wire-Nuts screw on easily, yet exert 
a tremendous grip that actually 
crushes wires together. All one 
piece, with rugged bakelite shell, it 
can’t shake off. Five sizes for fix. 
tures and branch circuits. 


“Three-Sixty’’ 
FIXTURE HANGERS 


The only hanger with choice of 10 different receptacles. 
Full 360° adjustment after mounting—exclusive friction 
ring suspension rotates all the way around. Aligns 
fixtures instantly, with just a twist of the wrist. Per- 
mits hanging two or four chains, or S-hooks from 
small compact arms. Bright cadmium plated. 


DECEMBER, 1960 
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eRe EAN 


ur wiring jobs easier... 


« Sleight-of-hand? No, not really. Yet thousands of contractors and 
electricians agree there almost is something magic about the way the IDEAL brand 
on a product. makes any wiring job easier. 


Take wire connectors, for instance. Some of you may remember about 30 years 
ago when Ideal introduced the first screw-on connector. Today’s Wire-Nuts 

are even better, and are standard items in just about every electrician’s 
pocket. And now the Ideal connector line includes the exciting new Wing-Nut, 
and the ever-popular Crimp and Wrap-Cap. 


At every step along your job, Ideal offers a helping hand. There are 
super-flexible fish tapes with built-in pulling reels, precision wire strippers, 
cable rippers, pliers, wire lubricants, voltage testers . .. There’s more; 
but we suggest you use the coupon below to get your own private copy of the 
new IDEAL CONTRACTOR-ELECTRICIAN CATALOG. Then you'll see for yourself 
the full meaning of the little red hand down in the coupon. 


Wrap-Cap- 


The favorite! Some electricians say there are cer- 
tain splicing jobs a crimp does best. And here’s 
the best crimp. A cadmium plated steel’ sleeve, 
and the one-and-only Wrap-Cap “diaper” insulator. 
Wrap-Cap goes on in a jiffy, clinging tightly 
around, under and between the spliced wires. 
Absolutely no better, easier, safer crimp connector 
available anywhere! 


IDEAL INDUSTRIES, Inc. e Sycamore, Illinois ¢ In Canada: Irving Smith, Ltd., Montreal 


SOLD THROUGH AMERICA‘SS LEADING DISTRIBUTORS 


PHS HSTHHEHESTHSHSHSHHHEHHHEHHHSSEHSHEHSHSHEHEHSHHEHEHR SHES SHES HSHHHEHTHEHHEHSHSHHHHHEHOEEEY 
IDEAL INDUSTRIES, Inc. 
1041-L Park Avenue, Sycamore, Illinois CDEAL) 


Yes, I would like a copy of the new 
IDEAL CONTRACTOR-ELECTRICIAN CATALOG. 


« 


THE HELPING HAND 


SHOOT CHE e ee eereeeseeHeeeeeere 


Name. EA, im —_ 
. WIRING |JOB 
_ NEW VAP-OIL-TITE CONNECTORS Title. == = 
_ The only completely re-usuable connector for use with 
liquid-tight, flexible metallic conduit. Provides abso- Company. 
lute water and oil-tight seal — vapor, dust, grit can- 
not get through. Double positive seal — exterior and 
interior neoprene O-rings, meet JIC standards. As- Address_ 
_ sembles quickly, easily, Absolutely won't pull apart. ; 
_ All parts can be reused over and over again. Standard GI. t. Inc., 1960 City 7h State 


— design sizes %” to 1%4”, 214”, 3”, 4”. 
Nae - J 
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how good should 
power cable be 


... for long term stability ? 


Ir isn’t enough to meet or barely surpass specifications — not 
when it is possible to build maximum performance into power 
cable—as Circle does. Take, for example, the IPCEA-NEMA 
60 cycle water absorption test. 


Circlesheath® Type RR Power Cable Performance 


In the IPCEA-NEMA “Accelerated Water Absorption Tests,” Sec- 
tion 6.9, a sample of power cable is immersed in 50°C water for a 
period of 14 days during and after which time specific inductive 
capacity and stability factor are measured. 


Not only does Circle butyl-insulated power cable far surpass all 
minimum specifications after 14 days immersion—but continues 
to do so after one year and eight months of continuous immersion. 
And the test is still going on! 


Date of original immersion: September 1958 _—Date of last test: April 1960 


CABLE DESCRIPTION: 
15KV, UNGROUNDED, SHIELDED CHANGE SIC | STABILITY FACTOR 


IPCEA-NEMA Requirements: Change SIC 1 to 14 days; 5% max.— stability factor after 14 days: 17% max. 


Circle CIRCLOC®* Interlocked Armored Cable com- The manufacture of high-reliability power cable is no acci- 
bines flexibility with mechanical tecti i * * * 
Ere -oconoiicl coneteneticr: 44 teaine dent. It requires expert knowledge of compounding techniques, 
easily over obstructions; is ideal for future plant i =< i 

ays bis as cafeecleed cick Bees ce absolute quality control—and production men who not only 


aluminum armor—from 600 to 15,000 volts. care enough... but know enough to produce the very best. 


CIRCL 


RUBBER COVERED WIRE & CABLE + VARNISHED CAMBRIC CABLE « 
PLASTIC INSULATED CABLE » NEOPRENE SHEATHED CABLE + CIRTUBE* EMT 


WIRE & CABLE 
a subsidiary of 


Cerro ve Pasco Corporation 
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- 


for lighting that stands out and stands up 


When lighting equipment includes control lenses 
molded of PLEXIGLAS® acrylic plastic, the result 
is illumination of the highest quality—because 
PLEXIGLAS is: 


w molded accurately to the lens pattern, to produce 
a precisely designed optical element which achieves 
functional quality illumination. With lenses of the 
types shown in the installations above, light rays 
are “bent”, providing complete freedom from 
glare at any normal viewing angle. 


m@ impervious to discoloration from years of exposure 
to fluorescent light. 


m strong and rigid yet light in weight, resulting in 
safety overhead and ease of maintenance. 


@ crystal clear, pete | full utilization of light with 
complete visual comfort. 


‘ a r 
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1’ x 4’ PLEXIGLAS lenses mounted in continuous line, 
Ronkonkoma Primary School, Long Island. Architect for 
both schools shown: Frederick E. Allardt, Jr. 


contained in our new technical bulletin, ‘SPLEXIGLAS _ 


Full details on PLEXIGLAS as a lighting material are 
for Lighting’. We will be glad to send you a copy. — 
i 


Chemicals for Industry 


IKI ROHM ¢ HAAS 


COM PANY : 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


In Canada: Rohm & Haas Company of Canada, Lid., {| 
West Hill, Ontario i 


Urelite gives you double safety 


Exclusive with I-T-E 


Independent drawout design 


Visible separable contacts 


In an individually enclosed large air circuit breaker, you 
couldn’t ask for more safety than the I-T-E URELITE gives you. 
To disconnect it, just insert the crank at the front and turn. 
Cover need never be removed. A look through the side window 
positively shows you the position of the separable contacts. 
Also, with the circuit breaker open, it can be padlocked 
safely in either connected or disconnected position. 


The whole truth is that URELITE breakers are unmatched for 
exclusive safety provisions, and for low-cost installation, 
easy access, longer contact life, and adjustable overload 
devices for higher Joads. They handle circuits up to 600 volts, 
15 to 4000 amp continuous and 150,000 amp interrupting. 
Write for new bulletin 4261-2B. I-T-E Circuit Breaker 
Company, Dept. LA, 1900 Hamilton St., Philadelphia 30, Pa. 


I1-T-E CIRCUIT BREAKER COMPANY 
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plastic cutter-and-case — 
‘This new tool saves ti 


pat. pending 


INSTANT TAPE DISPENSER 
FREE...WITH EACH 66’ ROLL 


A development of Orangeburg and Flintkote Research 


@ 
| Announcing Laboratories, new klean-kote Orangeburg Fibre Con- 


duit has a tough, non-brittle protective coating for 


e 
| if } CX clus1 ie cleaner, safer handling. To you and your men, this 


literally means cleaner hands, cleaner clothes and little 
or no chance of irritation. In addition, new klean-kote 

hnecw travels better, weathers better—and makes a stronger- 
than-ever joint. 


de \ elopment Nothing has been changed in the traditional fine qual- 
e ity of the Orangeburg product. New klean-kote is just 
lI } | ibre what the name implies —a clean coating. Beneath it 


f lies the same quality product, manufactured with the 
conduit same painstaking care which has made Orangeburg 
the best-known, best-selling line in America. Ask your 


wholesaler to show you a length of new klean-kole 


Orangeburg now. 


Cleaner hands Cleaner clothes No irritation 


Keanna 
ORANGEBURG 


Fibre Conduit 


&) 


FLINTKOTE 


% E ee. heat 4 BOP es 2 Aaa e ss ‘ aaa j 
Orangeburg Manufacturing Co., Orangeburg, New York. Division of The Flintkote Company, Manufacturer of America’s Broadest Line of Building Products 


#KLEAN-KOTE IS A TRADE-MARK; U.S. PATENT APPLIED FOR. ORANGEBURG KLEAN-KOTE IS DISTRIBUTED BY GRAYBAR ELECTRICAL CO, ANO GENERAL ELECTRIC SUPPLY CO. WITH BRANCHES ANOS STOCKS IN PRINCIPAL crTies, 
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insist on... 


aN 


Genuine ert 


THE RIDGE TOOL COMPANY, ELYRIA, OHIO, U.S.A. 


News about 


B.EGoodrich Ghemical : meteria: 


Helicopter handles 
stringing of ACSR 
insulated with Geon 


Length of spans and difficulties of terrain 
created problems for Arizona Public 
Service Company in this 75,000-ft 
cable stringing job on the southern rim 
of Grand Canyon. The longest of the 20 
spans is 3000 ft, with an elevation drop 
of 1800 ft. 

With helicopter handling and other 
tough installation and operation prob- 
lems, selection of Geon viny] for insulation 
is a natural. Geon is tough. It withstands 
abrasion and provides the kind of re- 
sistance to weathering and heat that 
gives satisfactory service for severest 
operating conditions. Dielectric proper- 
ties are excellent. Geon also provides 
another advantage: it was easy to color 
this insulation black to match the rock 
formations of the canyon wall. 

Here’s another example of the way 
that Geon viny] solves product problems 
—reasons many manufacturers use Geon 
to improve products and open new 
markets. For more information, write 
Dept. GY-7, B.F.Goodrich Chemical 
Company, 3135 Euclid Ave., Cleveland 
15, Ohio. Cable address: Goodchemco. 
In Canada: Kitchener, Ontario. 


75,000 ft of 101,800 CM, 12/7 ACSR cable with 
a 2/64th inch covering of Geon vinyl was supplied 
to Arizona Public Service Company by Kaiser 
Aluminum & Chemical Corporation. B.F.Good- 
rich Chemical Company supplies the Geon vinyl. 


F aoooRmicH 
nor? CH ea 
iS an 


¢ 
” <* 
* Ime a GoOOM? 


B.F.Goodrich Chemical Company 
a division of The B.F.Goodrich Company 


GEON vinyls » HYCAR rubber and latex » GOOD-RITE chemicals and plasticizers 
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Spang Headerduct will feed electric, telephone and intercom wiring into floor cells on 28 of the 32 floors at First City National Bank 
Building, Houston, Texas. This will provide service wherever it’s needed and permit speedy changes to meet any future requirements. 


In 1990 this Spang Headerduct wiring system will be as modern as it is today! 


Houston’s new First City National Bank Building is 
prepared electrically for any future requirements 


Nobody knows what kind of electrical service the tenants 
of First City National Bank Building, Houston, Texas, 
will need in the year 1990. But this new building will be 
able to handle their requirements through this SPANG 
Headerduct system. 

Over 31,000 ft of SPANG Headerduct have been in- 
stalled from the second through 29th floor of the 32-story 
building to carry electric power, telephone and intercom 
wiring under the floors. 

Future wiring requirements can always be made quickly, 
because the wiring is accessible by removing the SPANG 
Headerduct access box covers.This eliminates costly dig- 
ging into concrete, repairing and redecorating. Cellular 
floor cells carry the wiring from the headerduct to all 
parts of the floor at regular intervals, providing conveni- 
ent wiring service wherever it’s needed. 


PLAN FOR THE FUTURE WITH SPANG 


SPANG Underfloor Duct systems help builders stay mod- 
ern longer. The engineered design of these products sim- 
plifies installation and assures a lifetime of satisfactory 


service. To suit your requirements, you have a choice of 
Standard Underfloor Duct, Double-Capacity Duct and 
Headerduct—plus a complete range of service outlet fit- 
tings. For complete information mail the coupon below. 


Architect: Skidmore, Owens & Merrill, New York, N.Y., and Wilson, 
Morris, Crain & Anderson, Consulting Architects—Houston, Texas 
General Contractor: W.S. Bellows Construction 
Corporation, Houston, Texas 

Electrical Contractor: Fischbach & Moore of 
Texas, Inc., Houston, Texas 

Spang Distributor: Graybar Electric Company, 
Houston, Texas 


Steel's Symbol 


F long life, 
and economy 


THE NATIONAL SUPPLY COMPANY 


Two Gateway Center, Pittsburgh 22, Pennsylvania 


Subsidiary of Armco Steel Corporation wr 


SPANG* 
UNDERFLOOR 
Duct 


The National Supply Company, Underfloor Duct Department 
P.O. Box 416, Pittsburgh 30, Penna. 


Please send mea copy of Bulletin No. 491 entitled ‘‘SPANG 
Underfloor Distribution Systems.’”’ 
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SERVING 2 GREAT GROWTH 


OR PUMPS THAT PUSH PETROLEUM 


THIS WAGNER TRANSFORMER 
POWERS-UP 


PLANTATION PIPELINE 


The Plantation Pipeline Company 
pumping station at Neese, Georgia, is 
part of an underground transportation 
system that pushes high quantities of 
petroleum products to their market. 

The Neese operation was originally 
served with power from a 44 kv system 
substation. However, the size of the 
pumping load—which includes some 
1800 hp motors—became too great for 
the substation to handle adequately. 

To better serve the load, Georgia 
Power Company recently installed a 
110 kv line and built a new substation. 
Wagner Electric Corporation furnished 
the transformer rated at 7500 Kva for 
this purpose. Today, Plantation 
Pipeline pumps with full power. 

Now, what about your power needs? 
If they present a critical (or even a 
potential problem), call your nearby 
Wagner Sales Engineer. He’ll help you 
plan your power program .. . suggest 
Wagner transformers that will meet 
your needs for years to come. There are 
Wagner branches in 32 principal cities, 


6413 PLYMOUTH AVENUE, 
ST. LOUIS 33, MISSOURI 


WwT60-8 


INDUSTRIES — ELECTRICAL ¢ AUTOMOTIVE 
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NO BOLTS, NO SCREWS, NO DRILLING 


with new Permacel Junction Box Mount epoxy adhesive 
... the fast, easy way to attach junction boxes to any surface. 


PERMACEL 


NEW BRUNSWICK, NEW JERSEY « TAPES* ELECTRICAL INSULATING MATERIALS *« ADHESIVES 
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White shirt: 
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White shirt: 
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Work shirt: 


Necktie: 
White shirt: 
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This mark tells you a product is made 
of modern, dependable Steel. 
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Watch United States Steel’s 
special Christmas show, The 
Coming of Christ, in Color 
on NBC-TV, Wednesday, De- 
cember 21, 8:30 P.M., E.S.T. 


“Don’t send a pony 


to do a horse’s job” 


A conversation you might hear around any good raceway. 


“WOW! It seems a lot higher once you’re up here. Okay. Let’s get this over 
with. Tell me. Why steel conduit instead of .. .?” 


“Mainly because steel is stronger and gives us excellent protection against 
damage to conductors.” 


“Tt’s easy to install. You can thread with regular dies, and you don’t need 
special lubricants.” 


“Well, that ought to do it. I just wanted a few facts to put in a report I’m 
making. Let’s go back down and...” 


“You don’t have to baby steel conduit. You can bend it without worrying about 
it flattening out or crinkling.” 


“Fine. Okay, let’s get down off .. .” 


“Steel conduit can be installed in all atmospheric conditions and hazardous 
locations.” 


“Well, that wraps ’er up. Let’s go down and...” 
“You don’t have to give steel any special coating for concrete installations.” 
“T’ve never been up on one of these things before . . . feel a little shaky. . .” 


“Steel conduit provides a grounded metallic system; induced currents are 
drained off without danger.” 


“Tet’s go down.” 


“Steel conduit has a smooth interior . . . makes it easy to pull and fish wires. 
Saves time and money.” 


“Let’s go down.” 


“We wouldn’t use anything but steel conduit here. You know... don’t send a 
pony to do a horse’s job. Okay. Want to go down?” 


“Yes...yes... steel conduit... certainly!” 
America’s leading steel pipe manufacturer supplying America’s foremost con- 


duit manufacturers. 


National Tube 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 
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THE INSIDE STORY... 


. VACU-BREAK HEAD 


CLAMPMATIC SPRING 
MOVABLE CONTACT SLUG 
» CENTER INSULATING BARRIER 
STATIONARY LOAD SIDE JAW 


STATIONARY LINE SIDE JAW 


Why switches last longer with clamped 
pressure contact and Vacu-Break arc control 


This BullDog Vacu-Break® Switch Head is 
the reason why Vacu-Break switches stay in 
action longer. 


See how the unique Clampmatic® spring 4 

clamps the contact slug firmly between the / 

line and load jaws . . . provides a virtual 

bolt-tight connection! This clamped pressure cpabaet pre- 
vents overheating while in the “‘on”’ position—and as the 
switch moves to “‘off,’’ the spring speeds the break. Both 
features mean longer switch life for your customers. 


Equally important to longer switch life is the action of 
the Vacu-Break head. Arc chambers enclose the switching 
contacts. When contacts are broken under load, arcs are 
smothered quickly. Pitting and burning are cut to the 
absolute minimum, thereby minimizing maintenance. 


BullDog Electric Products Division, I-T-E Circuit Breaker 
Company, Box 177, Detroit 32, Michigan. In Canada: 
80 Clayson Rd., Toronto 15, Ont. Export Division: 13 
East 40th St., New York 16, N. Y. 


For Safety’s Sake Buy Vacu-Break 


BULLDOG ELECTRIC PRODUCTS DIVISION 
1-T-E CIRCUIT BREAKER COMPANY 


Witla? 
Ry ene Cp 


Vacu-Break switch units with clamped pressure con- 
tacts are available in BullDog Safety Switches, 
Switchboards, Vacu-Break Power Panels and Bus 
Plugs. They cost no more and give your customers 
the maximum in safety and performance. See your 
BullDog distributor. 
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Lighting as a Heat Source 


Higher lighting levels are posing some important new problems in the 
heating and cooling of buildings. While lighting has always contributed 
significantly to air conditioning loads, at the new levels, the energy input 
into the lighted areas is approaching also the full heating requirements at 
maximum design temperature. 


Energy input from lighting systems is distributed uniformly over the 
floor area. Heat losses occur, however, only at the exposed surfaces. As 
a result, interior areas may require cooling while perimeter areas require 
heating at the same time. By collecting a large part of the heat in a 
plenum and redistributing it to the perimeter area, an effective heating 
system is provided. Mixing cold air from outside with the heated air 
provides the control. By exhausting the heated air from the plenum, 
summer air conditioning requirements are substantially reduced. 


ne ee ee ee ee 


A practical application of the use of heat from the lighting system to 
carry the full building heating load is currently being installed in a 22- 
story office building for the Georgia Power Co. in Atlanta. Alternative 
electric heating will be installed but only for night use. Some 8 watts 
per square foot or 90 kw per floor from the lighting system is estimated 
to be ample for the full winter heating requirements. 


Heating and cooling is distributed by a dual duct system carrying hot 
and cold air to mixing boxes controlled by zone thermostats. The mix- 
ing box delivers either cooling or heating to the area or zone as required. 
The heat from recessed troffers which constitute the lighting system is 
collected in a plenum and introduced into the hot air duct system for 
use or exhaust as the temperature conditions may require. 


watts per square foot and upward, it becomes apparent that lighting can 
be used to provide a significant part of heating loads. It also suggests 
that the heat from lighting in combination with perimeter resistance | 
heating deserves evaluation for a good many commercial applications 
where the use of electric heat has not been considered heretofore. 


As practical values of energy input to lighting systems increase to 6 : 
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This STEELMARK of the 
American Steel Industry tells 
you aproductis made of Steel. 
Look for it when you buy, 


STEEL AND TUBES DIVISION 


Cleveland 8, Ohio 


REPUBLIC STEEL | 


REPUBLIC 
RIGID STEEL 


CONDUIT 


built-in quality puts 
a do/lar in your pocket 


Quality products and skilled craftsmanship go hand- 
in-hand to make a good looking job—and put a 
dollar in your pocket! 


Republic ready-for-the-job steel conduit is easy 
to use, saves installation time, assures trouble-free 
service... because quality is built in. 


Made of highest quality, soft, ductile steel, and 
produced by Republic’s famous continuous weld 
process, Republic Steel Conduit pays off in lower 
installation costs — with uniformity, ductility, and 
freedom from hard spots. Clean, free-running 
threads. Clean inside surface. Tight, hot-dipped 
galvanized finish will not flake, peel, or chip off. 


Craftsmanship can be fun again. If you like to 
make a profit, you'll like Republic Rigid Steel 
Conduit. Available from your electrical distributor. 


GALVITE® RIGID STEEL CONDUIT (Blue Label) is a heavywall, 
hot-dipped galvanized conduit with a special coat of baked-on 
lacquer inside and out for greater corrosion-resistance and long life. 
ENAMELITE® Rigid Steel Conduit (Red Label) heavywall conduit is pro- 
tected inside and out with a baked-on coating of tough, wear-resis- 
tant enamel for greater protection against moderate corrosive action. 


r--------- Se 


REPUBLIC STEEL CORPORATION 
STEEL AND TUBES DIVISION e DEPT. A-1066-R 
212 EAST 131st STREET e CLEVELAND 8, OHIO 


I want to learn more about Republic Rigid Steel Conduit. 
Please send complete information, 


Name= Se ie 


Df Fa a a a 
Address 
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ELECTRICAL 
CONSTRUCTION 


AND MAINTENANCE 


PUEBLO-STYLED GYMNASIUM at University of New Mexico contains main arena 
with seating capacity for 6000 spectators, also smaller auxiliary practice gym 
and natatorium. High-cycle high-voltage lighting plan can provide four levels of 
illumination. Electrical installation includes primary transformers, two m-g voltage 
and frequency converters, also small storage batteries with automatic transfer 
switch for emergency use. 


High-Cyclie 


Gymnasium Lighting 


Frequency, voltage and mounting-heights are all above normal in the University 


of New Mexico’s gymnasium, where 10-lamp fluorescent fixtures operating at 


400 cycles and 600 volts are mounted 42 ft above floor level. Lower than 


normal, however, are wire sizes, power consumption and operating charges. 


Designed by Carl R. Albach, consulting electrical engineer of Santa Fe, the sys- 


tem was installed by City Electric of Albuquerque. 


Johnson Gymnasium is an im- 

pressive $2-million structure 
containing a main arena that seats 
6000 spectators around an acre of 
playing floor, an auxiliary gym 
about a quarter this size, also a 
natatorium. These three areas, de- 
signed for competitive activity, are 
lighted by 8-ft slimline fluorescent 
lamps operating at 400 cycles and 
600 volts. And, in the main arena, 
multiple switching of fixtures pro- 
vides four levels of illumination: 


| University of New Mexico’s 
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5 footeandles for minimum security 
purposes; 10 for general student 
gatherings; 30 for basketball prac- 
tice; and 50 for league competition. 
As noted on an accompanying 
equipment plan, these various levels 
of illumination are obtained by 
using various lamp combinations 
in 2-,6- and 10-lamp special fixtures 
mounted between 39 and 423 ft 
above floor level. 

In planning this layout it was 
observed that previous high-cycle 
installations (at Union College in 


Schenectady, N. Y., and in the Con- 
vention Hall at Camden, N. J.) had 
incorporated 14 and 18 lamps in 
single unit assemblies. Investiga- 
tion has revealed, however, that 
units of such massiveness had in- 
troduced several problems; as, for 
example, resultant sizes creating 
crating and shipping difficulties, 
and resulting weights suggesting 
problems related to winch-and-cable 
support. Guided by these observa- 
tions, this installation was limited 
to ten lamps per fixture. 
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MAIN. ARENA is surmounted by lighting fixtures variously containing ten, six or 


two lamps. 


Lowering cables, related to 4-pole disconnecting hangers, extend to 
manually operated winches positioned along central overhead catwalk. 


Note elec- 


trical scoreboard at left, mounted on monorail to permit lateral removal from arena 


when competitive games are not in progress. 


By referring again to the fixture 
layout, it will be noted that the 
main arena is lighted by 44 2-lamp 
fixtures located above seating areas, 
plus 20 6-lamp and 16 10-lamp units 
mounted above the playing floor. All 
lamps in all fixtures are used to ob- 
tain the maximum intensity of 50- 
fe, while four lamps in the 10-lamp 
fixtures are turned off when only 
30-fe is required. To provide 10-fe, 
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Press booth is seen at upper right. 


all 2-lamp fixtures plus the center 
2-lamps in the larger units are 
placed in operation, thereby simu- 
lating a complete 2-lamp installa- 
tion. And, when minimum security 
lighting is permissible, only alter- 
nate fixtures are used. 

These various lighting levels may 
be selected from either of two loca- 
tions; a master control panel in 
the manager’s office activating con- 


tactors controlling all circuits; a 
panel in the main-arena press booth 
controlling lights in the larger gym 
only. And both panels contain 
switches for the remote starting of 
two high-cycle generators. 

Since the manager’s office is cen- 
trally situated with viewing win- 
dows overlooking the competitive 
areas, lighting may be readily ad- 
justed to existing requirements. 
And, since both pushbutton stations 
are “off limits” to unauthorized per- 
sonnel, all-except qualified persons 
are excluded from control points 
and generator room. 

When preliminary planning for 
this installation began, high-cycle 
experience and reference data was 
scarce. Therefore this plan was de- 
veloped by searching for basic in- 
formation, then equating “educated 
hunches”’ with theoretical formulas. 
This involved progressive steps of 
studying all available data concern- 
ing existing fixtures and utilization 
coefficients; modifying such fixture 
data to meet criteria established for 
this specific installation; selecting 
desired levels of illumination; de- 
termining room dimensions; estab- 
lishing mounting heights; deter- 
mining total number of lamps re- 
quired, the maximum number of 
lamps to be incorporated in a typical 
over-court fixture, the resultant 
number of fixtures required and 
their spacing pattern. Since this 
problem involved several theoretical 
values for not-yet-designed fixtures, 
it was gratifying when final test 
readings of the completed installa- 
tion came within 2% (on the con- 
servative side) of the theoretical 
coefficients. 


TEN-LAMP FIXTURE, supported by two 4-pole disconnecting hangers, is 
raised into position above center court of main arena. Multiple switching 
and circuiting permits unit to be used as a 10-, 6- or 2-lamp fixture, as 
desired. Weight of fixture was initially estimated to be 158 Ibs, although 
fixture actually used weighed only 140 Ibs. 


LOWERING CABLES, related to discon- 
necting hangers, are carried laterally to 
series of manually operated winches 
mounted along railings of central over- 
head catwalk. 
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THREE BASIC FIXTURES are utilized in this high-cycle light- 
ing plan. Ten-lamp units installed over the two gymnasium 
playing floors (shown as cross-hatched oblongs); 6-lamp fix- 


In selecting 400-cycle 600-volt 
motor-generators for this installa- 
tion, it was reasoned that two units 
would be preferable to one in order 
to insure at least partial lighting in 
the arena in the event of a breaker 
tripping. Economics also suggested 
that a generator smaller than 30 
kw would be impractical on a dol- 
lars-per-kw basis. For these rea- 
sons, two 30-kw units were in- 
stalled; one serving all 6- and 10- 
lamp fixtures mounted above the 
court in the main arena, while the 
second unit serves all 2-lamp fix- 
tures (in arena and natatorium) 
plus the 16 10-lamp fixtures located 
in the smaller auxiliary gym. 

Each of these 600-volt generating 
units is served by a 3-phase feeder 
from the main 120/208-volt switch- 
board in the basement, with gen- 
erator windings arranged into three 
separate single-phase groupings; 
each grouping having its own cir- 
cuit breaker and each winding 
being brought out to a terminal 
block as a 6-wire assembly. In ad- 
dition, to comply with NEC voltage 
limitations, midpoints of all wind- 
ings are connected to ground and 
brought out as a seventh wire, 
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bleachers, and 2-lamp assemblies over 
natatorium. Frequency converters and 


switchgear are in room between arena and natatorium. 


Panels _ 


Nine Other circuits 


Fixture 


SIMPLIFIED DIAGRAM, sketched at top, indicates physical relation between trans- 
forming and converting equipment required to obtain high-cycle power for slimline 


lighting fixtures in New Mexico gymnasium. 


Lower detail shows how generator 


windings are arranged into single-phase groupings; mid-points being grounded and 


carried to each lighting fixture. 


common ground wire was then car- 
ried to each lighting fixture in ac- 
cordance with specifications. 
Should the main 2500-amp 
breaker at the central switching 
center trip out( stopping both 400- 


mination in exit and aisle lights. 
Should normal] utility power be in- 
terrupted to these independent 60- 
cycle circuits as well, automatic 
transfer switches at each unit would 
then activate additional emergency 


thereby meeting the code’s 300- cycle m-g sets), independent 60- battery-operated 2-lamp units at 
volts-to-ground limitation. This cycle circuits would maintain illu- exits and stairwells. 
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CONTROL PANELS for high-cycle lighting system are installed 
in manager’s office (that overlooks the competitive sports 
areas) and in main-arena press booth. Panels contain pilot 
related to two motor- 
generator sets plus various lamp combinations. 


lights, also cn-and-off pushbuttons 


Location of generators involved 
still other considerations, because a 
remote position was desirable in 
order to isolate shrill generator 
noise (that could be heard distinctly 
through ventilation louvers of the 
containing room) although a too- 
remote location would _ involve 
higher drops in voltage on distribu- 
tion circuits. 

Another design decision was re- 
lated to maintenance, for it was de- 
bated whether to install catwalks to 
permit overhead relamping and 
cleaning of permanently-installed 
fixtures, or to provide disconnecting 
hangers so that fixtures could be 
lowered for these necessary opera- 
tions. The latter method was used 
and, due to the number of circuits 
and ground wires involved in the 


6- and 10-lamp fixtures, the hangers 


selected were 4-pole units. 


These hangers were designed for 
estimated weights of 158, 95 and 
82 lbs respectively for 10-, 6- and 
2-lamp fixtures, although, primarily 
due to the subsequent availability 
of lighter-weight fixtures, the ac- 
tual fixture weights proved to be 
140, 90 and 26 lbs, thereby improv- 
ing resultant hanger safety factors. 

In routing branch circuits, con- 
ductors are first carried in conduit 
from hanger locations to three over- 
head wireways extending along roof 
purlins, thence down to panels in 
the generator room where they 
connect to generator leads via con- 
tactors which are remotely con- 
trolled from the two already-men- 
tioned pushbutton stations. Circuits 
were balanced between panels and 
phases so that maximum unbalance 
under full-load conditions is only 
1.7 amps. 


2-LAMP FIXTURES over swimming pool 
are recessed into suspended ceiling, al- 
though this photo (taken with several 
ceiling panels removed) shows existence 
of disconnecting hangers in truss area of 
root structure. Lowering cables extend 
laterally to wall lines, then downwards 
through wall-enclosed raceways to wall- 
flush key-locked anchor boxes. 


400-CYCLE motor-generator sets are housed in louvered en- 
closure located in room beneath main-arena balcony. Contactor 
for remote operation of this unit is seen at upper left. !wo 
such units are provided to insure against complete outage 
of high-cycle lighting. 


Initial intent to adopt high-cycle 
lighting was based upon several 
considerations: first, because load 
growth at the University was in- 
creasing so rapidly that it was de- 
sirable to keep wattage increments 
as reasonable as possible; second, 
because then-available information 
indicated that about 22% more 
light could be obtained from 10- 
lamp slimline 400-cycle 600-volt fix- 
tures than from comparable 60- 
cycle 120-volt units; and third, that 
a high-cycle fluorescent installation 
would have an over-all economic ad- 
vantage of at least 10% over an 
incandescent-mercury combination 
providing the same levels of illumi- 
nation. 

Subsequent surveys verified these 
assumptions. For example, it was 
found that by increasing frequency 
from 60 to 400 cycles and voltage 
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from 120 to 600 volts, light output 
of an 8-ft slimline lamp was in- 
creased from approximately 4,900 
to 6,000 lumens with a correspond- 
ing increase in wattage from 74 to 
90. This indicated that four slim- 
line lamps operating at 400 cycles 
would produce approximately the 
same lumen output as would five 
lamps operating at 60 cycles, and 
that an 8-ft slimline operating at 
400 cycles would produce 16 more 
lumens-per-watt (66 vs 50) than 
would a 400-watt mercury-vapor 
lamp (neglecting ballast losses). 

Another advantage pertained to 
ballast weights, for a 2-lamp 400- 
cycle ballast weighed only 35% as 
much as a 2-lamp 60-cycle unit. 

Savings were also related to wir- 
ing, as indicated by the fact that 
the longest run (of 230 ft) involved 
a voltage drop of only 1% when the 
maximum branch-circuit load of 9 
amps at 600 volts was carried over 
a No. 12 circuit. Had voltage been 
120, this same ampere loading 
would have doubled the voltage drop 
although requiring a No. 6 circuit. 
The savings in wire and conduit 
sizes are obvious. 

Qne final comment concerns the, 
use of large multiple-lamp banks of 
fluorescent lamps rather than more- 
conventional continuous rows of fix- 
tures. Since mounting heights of 
40 ft or more were being consid- 
ered, and since fluorescent fixtures 
generally result in wide-spread 
emission of light, it was initially 
questioned whether. such units 
would be feasible. It was reasoned, 
however, that large-area fluores- 
cent fixtures would not create high 
spots of brightness, as would 
concentrating-type incandescent or 
mercury reflectors, and that the 
flight of a ball could be followed 
more easily by spectators and play- 
ers as a result. This, also, proved 
true. 

As pointed out by Jack Campbell 
of G.E. (at the 1959 IES Confer- 
ence in San Francisco), high-cycle 
lighting still is in the experimental 
stage and semi-conductor. power 
sources ultimately may prove more 
efficient than rotary types for ob- 
taining frequencies in the order of 
1000 to 3000 cycles. However, such 
units cannot yet compete econom- 
ically with converters in the 400- 
and 840-cycle range. And, with re- 
search and development in this field 
continuing, it seems likely that new 
generators, fixtures and ballasts will 
add new benefit to this type of 
illumination. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


3-PHASE FEEDERS carry 60-cycle 208- 
volt current through circuit breakers to 
400-cycle 600-volt m-g converters, Exit 
and aisle lights are served by separate 
panels and feeders to insure continuity 
of these important lighting elements in 
case of high-cycle interruption, while fur- 
ther insurance against complete lighting 
outage is provided by small storage bat- 
tery units. 


a 


ALL CIRCUIT BREAKERS in 400-cycle panels are rated for 14 amps 


CONTACTORS, electrically operated and 
mechanically held, are provided for the 
remote control of 400-cycle lighting in the 
natatorium and two gymnasiums, Wiring 
between contactor assemblies and high- 
cycle converters is via 4- by 4-in. wire- 
ways. Contactor panels are also con- 
nected via wireways to circuit breaker 
panels, one of which is noted at right of 
photo. 


400 cycles and 600 volts. Lighting load in University of New Mexico’s 
gymnasium was precisely balanced so that maximum unbalance on 


400-cycle generators under full-load conditions is only 


1.7 amps. 


Breaker enclosures are surface-mounted against concrete-block walls, 
Note racked series of square wireways on ceiling. 
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Personalities 
At NECA Meeting 


Members and guests take over famous Las Vegas Strip and Con- 
vention Hall for 59th Annual Convention of the National Electrical 


Contractors Association, October 23 to 27. For the convention 


report see page 135. 


H A. Webster, T. Frederick Jackson, Inc., Long Island City, Portland, Ore.; Howard Bailey, Industrial Elec. Co., Seattle, 
N. Y.; Whitworth Ferguson, Ferguson Electric Construction Wash,; O. H. Taylor, Taylor Electric Co., Toledo, Ohio; 
Co., Inc., Buffalo, N. Y.; J. M. Watters, Jr., Lord Electric D. B. Clayton, Sr., Electric Constructors, Inc., Birmingham, 
Co., Inc., New York, N. Y.; WR. Grasle, W. R, Grasle Co., Ala.; George Gamp, Gamp Electric Co. ,St. Louis, Mo. 


Dorsey Wallace, Wallace Electric Co., Atlanta, Ga.; Harold Eastern Electric Co., Baltimore, Md.; R. R. Ecker, Empire 
Bannister, Motor City Electric Co., Atlanta, Ga.; Horace Hem- Electric Co., Pasco, Wash.; J D. Drake, Drake Electric Co., 
bree, Cotton States Electric Co., Atlanta, Ga.; E R. DuBose, Jackson, Miss.; J. T. Martin, Martin Elec. Co., Jackson, 
White Electrical Construction Co., Atlanta, Ga.; J. A. Beck, Miss.; R. J. Reitz, Jr., Reitz Elec. Co., Las Vegas, Nev. r 
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Alvin Lobert, Romanoff Electric Corp., Toledo, Ohio; Leo 
Haas, Haas Electric Co., Inc., Toledo, Ohio; H. C. Winkle- 
monn, Kaemmerlen Electric Co., St. Louis, Mo.; J. A. 
Hitchcock, Paul Wendt Electric Co., St. Louis, Mo.; E. B. 


Wo a 
Ernest Forsberg, Wasatch Electric Co., Salt Lake City, Utah; 
Don Taft, Burke Electric Co., Salt Lake City, Utah; W. N. 


Tune, Bond Electric Co., Nashville, Tenn.; H. L. Harlan, 
Ramsey Electric Co., Nashville, Tenn ; Hilliard Travis, Travis 


H. T. Nack, Jr., White City Electric Co., Chicago, IIl.; J. H. 
Oehrig, Lindsay-Wright, Inc., New York, N. Y.; N. D. Fergu- 
son, California Electric Works, San Diego, Calif.; H. L. 
Cramer, Westinghouse Electric Corp., Pittsburgh, Pa.; Carl 


DeFeyter, Power City Electric Co., Spokane, Wash.; J. A. 
McCoy, McCoy Electric Co., Portland, Ore.; B. B. Hurd, 
B-H Electric Co., Chicago, Ill.; J. R. Meehan, Fischbach- 
Moore & Morrissey, Inc., Chicago, Ill. 


Electric Co., Nashville, Tenn.; H. E. Becker, Wismer & Becker 
Electric Inc., Sacramento, Calif.; J. A, Leuver, Kaiser Alumi- 
num & Chemical Sales, Inc., Chicago, Ill.; W. J. O’Brien, 
W. J. O’Brien Electric Co, Inc., Chicago, Ill. 


LaMothe, Fresno, Calif.; Everett Marshall, Marshall Electric 
Co., San Carlos, Calif.; James Sardella, S&S Electric Co., San 
Jose, Calif.; Paul Leslie, All-Cal Electric Co., San Jose, Calif.; 
G. S. Appling, Industrial Service Co., Fresno, Calif. 
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Wayne Oberlander, Oberlander Electric Co., Peoria, Ill.; 
Stam Erwin, Peoria, Ill.; Bernard Knowles, Jr., Knowles Elec- 
tric Co., Atlanta, Ga.; J. E. Chambers, Bagby Elevator & 
Electric Co., Atlanta, Ga; D,. L. Knowles, Knowles Electric 
Co., Atlanta, Ga.; Dewey Smith, Dewey Electric Co., Ventura, 


aN PRE SOI 


H. G. Martin, Herbert G. Martin, Inc., Yonkers, N. Y.; Charles 
Prindle, Nyack Electric Co., New City, N. Y.; J. N. Corbin, 
Corbin-Dykes Electric Co., Phoenix, Ariz.; G. C. White, Empire 
Electric Co., Inc., Ft. Worth, Texas; A. L. Bush, Belmont 


lowa; J. M. Schroeder, Midwestern Electric Construction, Inc., 
Grand Forks, N. D.; Joseph McAtee, The Electric Power Equip- 
ment Co., Columbus, Ohio; J. W. Albright, Triangle Electric 
Co., Detroit, Mich.; Milton Nadelberg, Lightning Electric 
Service Co., Newark, N. J. 


Electric Co., New York, N. Y.; C. P. McGovern, Emerson- 
Garden Electric Co., New York, N. Y.; J. L. McGrath, IBEW, 
LaPorte, Ind.; M. J. Sweney, Sweney Electric Co., Gary, Ind. 


C. W. Moseley, R. H. Bouligny, Inc., Charlotte, N. C.; R. C. 
Pflueger, Jr., Pflueger Electric Co., New Orleans, La.; John 
Nunez, Maritime Electric Co., Inc., New Orleans, La.; W. C 
Ellis, Walter J. Barnes Electric Co., Inc., New Orleans, La.; 
T. L. Watson, Jr., Watson Electrical Construction Co., Wilson, 


N. C.; Jack Mihalovich, Dahl-Beck Electric Co., San Francisco, 
Calif.; B N. Voss, Circle-L Electric Co., Tulsa, Okla.; Philip 
Stinchcomb, Philip Stinchcomb, Inc., Baltimore, Md.; W. F. 
Taylor, Schoonover Co., Inc., Mountainside, N. J. 
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GIANT FORD PLANT assembles 1,200 
cars a day. Located on a 250-acre site 
in Lorain, Ohio, the massive plant is the 
most modern facility in the automotive 
industry. 


Electrifying 
“NMiost Nodern” 
Automotive 


Plant 


Ford’s new Lorain, Ohio, assembly plant used special 


techniques in electrical planning and installation includ- 
ing 13.2-kv distribution and ungrounded 480-volt delta 


secondary power. 


Large painting facility required 


Class 1, Group D explosion-proof equipment. Central 


controls direct parts to final assembly. 


By J. Rees, Plant Engineer, Lorain Assembly Plant 
The Ford Motor Company, Lorain, Ohio 


sembly plant at Lorain, Ohio, the 

most modern facility in the auto- 
motive industry, is also the latest 
in electrical planning and installa- 
tion. 

Located on a 250-acre site over- 
looking Lake Erie, the new plant 
represents the composite thinking 
and experience of Ford’s engineer- 
ing staff and is designed to as- 
semble 1,200 vehicles a day. 

The 1,800,000 sq ft plant has a ca- 


Foe Motor Company’s new as- 


pacity of 15,000 kva and its pri- 
mary utility service is at 138 kv. 
Ohio Edison brings 138 kv to an 
outdoor substation located adjacent 
to the plant. Here, two 7500 kva oil- 
insulated transformers step down 
the 138 kv to 13.2 kv. A 138-kv, 3- 
pole, pneumatically operated oil 
circuit breaker, rated at 1200 amps, 
protects the substation. The sta- 
tion also has three 600-amp, 161-kv, 
8-pole, group-operated, disconnect 
switches with horn gaps and two 


similar units without horn gaps. 

Nine station-type lightning ar- 
restors are installed. Each of three 
is connected to each phase of the 
incoming 138-kv line just ahead of 
the OCB. Each of the remaining 
six is connected to each leg of the 
7500-kva transformers. 

From the main step-down trans- 
formers, 15-kv cable extends under- 
ground to primary switchgear, lo- 
cated in a boiler house nearby. 
Primary cable is 750 MCM, 3-con- 
ductor, shielded, with lead-covered 
non-migrating paper insulation. 

The primary switchgear consists 
of an inline, two-section circuit- 
breaker switchboard containing 16 
cubicles. Auxiliary equipment in- 
cludes various ammeters, protective 


relays and circuit-breaker test cabi-- 


nets. A bank of storage batteries 
supplies emergency tripping power 
for circuit breakers, and a battery 
charger maintains correct voltage 
at all times. 

From the primary switchgear, 
350 MCM, 15-kv cables supply 13.2 
kv to each of six unit-substations. 
Strategically located in various 
areas, these unit subs provide uti- 
lization power at 480 volts. 

Located in separate rooms ad- 
jacent to the assembly area, two 
unit substations with a combined 
total of ten 1500-kva transformers 
supply power to the commercial 
body construction, passenger body 
construction and paint depart- 
ments. 

Four other unit-substations are 
on the roof of the plant. Each of 
three contains two 100-kva trans- 
formers which serve the main as- 
sembly areas and plant utilities 
including ventilating, air condition- 
ing and heating units. The fourth 
substation, containing one 100-kva 
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transformer, supplies the adminis- 
tration building. 

Air-cooled, dry-type unit-substa- 
tion transformers reduce 13.2 kv to 
480 volts for distribution in an 
ungrounded delta-connected system. 
Ground detectors are _ installed 
throughout the plant and if an ac- 
cidental ground occurs, a crew of 
specially trained electricians follow 
a well-planned procedure to remove 
the ground. 

Both 3-phase and _ single-phase 
transformers supply lighting and 
miscellaneous equipment. Three- 


138 KV SUPPLIES outdoor substation. Large transformers in the foreground phase, Re gRre RENE! iy 
are each 7500 kva. At the top of the superstructure horn-gap disconnect eel mos ib € NE DUNE ee 
switches provide isolating and disconnecting means. while single-phase 120/240-volt 
transformers energize other light- 


ing loads and miscellaneous cir- 
cuits. 

The paint department is unique 
because it is the most elaborate and 
spacious facility of its type in the 
auto industry. More than 300,000 
sq ft throughout the plant are as- 
signed to painting, masking, drying 
and cleaning operations. And over 
3,800 gal. of enamel and primer— 
or enough to paint 650 average size 
homes—are used daily at Lorain. 

The heart of this operation is the 
paint kitchen where incoming bar- 
rels of paint replenish 22 storage 
tanks, which supply various areas. 
Both pressure feed and circulat- 
ing systems supply 10 spray booths 
located at points along the assembly 
line. At each spray booth, the op- 
erator may select any of 13 pas- 


SS 


PRIMARY SWITCHGEAR is at 13.2 ky. From here, feeders supply six pape yn commercial body colors 
unit substations located in various parts of the plant. Storage batteries at all times. : 
provide emergency tripping power for circuit breakers. Because of flammable paint 


fumes, the paint kitchen is classi- 
fied as a Class 1, Group D hazardous 
location. As a result, engineers 
specified special lighting fixtures 
and explosion-proof equipment in- 
cluding switches, connectors, junc- 
tion boxes and telephones. 

In paint storage rooms, 3-pole, 
explosion-proof receptacles and 
plugs provide outlets for mainte- 
nance purposes and for operating 
paint-shaker machines. 

Undercoating operation areas are 
also classified as Class 1, Group D 
hazardous locations. Here, as- 
sembled cars are driven over a pit 
and an operator applies the under- 
coating from beneath the car. Be- 
cause of the presence of flammable 
fumes in this somewhat confined 
location, all electrical equipment 
and fixtures are the explosion-proof 


PAINT KITCHEN, code-classified os Class 1, Group D hazardous area, sup- ba a eben pres i 
plies ten spray booths by pressure feed or circulating systems. All fittings uorescent fixtures illuminate this 
and lighting fixtures are explosion-proof. area. 
} 
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THREE-POLE, EXPLOSION-PROOF RECEPTACLES and plugs 
provide outlets for maintenance purposes and explosion-proof 
switches energize paint-shaker machines in paint storage room. 
Because of flammable fumes, paint storage room is classified 
as a Class 1, Group D hazardous area. 


TWO BANKS of sealed fluorescent fixtures illuminate final 
assembly line. Because final inspection is so important, high- 
intensity lighting is required at all times. To maintain high- 
intensity lighting, these closely spaced, dustproof fixtures have 
glass covers which can be rapidly cleaned. 


installations throughout the plant. 
volts, 3-phase, delta, ungrounded. 
note the built-in ground detector. 
spcetted throughout the plant. 


An elaborate communication sys- 
tem—ample to handle the needs of 
a medium-size city—accelerates 
movement of various component 
parts to the final assembly line and 
insures their arrival at the precise 
moment they are needed. The nerve 
center of the communications sys- 
tem is a central control room where 
vital information about the car or 
truck to be assembled is fed into a 
master teletype machine. From 
the control room, data are relayed 
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MOTOR CONTROL CENTER is typical of the many complex 
Secondary power is at 480 
In the left foreground, 
Ground detectors are 


FORD ELECTRICIANS 
floodlights with ease. 


elevating equipment. 


two 400-watt 


lower 
Lowering device simplifies relamping 
and maintenance; allows immediate relamping without special 


mercury-vapor 


Door on base of pole provides access 


to cables and dry-type transformer. 


to 17 receiving stations at strategic 
points in passenger car build-up 
areas or to 14 stations in the truck 
assembly area. In this way, each 
automobile is built to special order 
as to color, undercoating and spe- 
cial accessories. 

For security lighting, 400-watt 
mercury-vapor floodlights with 
medium-beam reflectors provide il- 
lumination to a depth of 100 ft 
from the building. On the 2-story 
section of the assembly building, 


each floodlight has a lowering-de- 
vice to facilitate relamping. Con- 
tactors in various lighting panels 
simultaneously energize all outside 
floodlighting units. 

Mounted atop 40-ft poles, four 
400-watt mercury-vapor floodlights 
with medium-beam reflectors  il- 
luminate the extensive parking 
areas. Each pole is equipped with 
dry-type transformers and a lower- 
ing-device to facilitate maintenance 
and relamping of floodlights. 
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Sy er 6 ES e 


Seen SAN oes 


LOADED TRAILER parked at construction 


site combines 
warehouse, field shop and office in single mobile unit. Sec- 
tion from side door to front is shop and office area. 


STORAGE SECTION occupies rear half of trailer; can be 
easily unloaded and loaded from rear; provides 25 protected 
““bigeon holes’’ for conduit and wiring accessories. 


VMiobile Consiruction 
Centers Save Time 


T IS an accepted fact that basic 
mechanics play a vitally impor- 
tant role in every electrical con- 

struction project. Wiring materials 
and components must be stored, as- 
sembled, fabricated and installed at 
the job site. Field office facilities 
are necessary to handle a variety of 
paper work, field engineering and to 
maintain contact with headquarters. 
Wherever possible, centralized field 
facilities are used to effect efficient 
job management and control. That 
is why the familiar job-shanty was 
the first structure or equipment to 
appear on a construction site. 

Today, highway semi-trailers are 


supplanting the shanty as an eco- 
nomical, mobile field construction 
center. They are loaded to capacity 
at headquarters with initial con- 
struction materials; driven to the 
job site; and parked at, a conveni- 
ent, accessible spot. Some contrac- 
tors use them primarily as an 
equipment storage facility; others 
use them as a field office. Many com- 
bine both functions in a single unit 
and even add a field shop. Outfitting 
the trailer interior is a matter of 
personal preference with layout 
varying according to specific use. 
Typifying a multi-purpose appli- 
cation is the field trailer of Gilbert- 


Hodgman, Inc., Chicago electrical 
engineering and contracting firm. 
Parked between a building wall and 
the sidewalk, the 35-ft long unit 
provides a centralized field head- 
quarters for the firm at a new 20- 
story apartment building. One half 
of the trailer is used for equipment 
storage. The other half is divided 
into a workshop and field office. In 
all, about 250 sq ft of rectangular 
space is occupied in an accessible 
area out of the traffic lanes of other 
trades on the job. 

Dual doors at back of the trailer 
provide loading and unloading ac- 
cess to the material storage section. 
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SLOTTED-ANGLE sections in criss-cross pattern form storage 
“pigeon holes’’ across width and height of trailer. body. 
Bolted connections are easy to change, if desired. 


SHOP SECTION and office area are in front half of trailer. 
Unit has 100-amp electric service; 30 to 50 footcandles of 
fluorescent lighting in shop and office areas. 


. . . and provide combination field-shop, office and warehouse facilities for 


electrical contractor. Here’s how Gilbert-Hodgman, Inc., Chicago, outfitted 


trailers to meet their requirements. 


Center doors at the sides provide 
personnel access to the shop and 
office sections. There are no interior 
partitions. A removable service 
mast terminates in a 100-amp dis- 
tribution center serving lighting 
and receptacles for power tools and 
an electric welder, if required. 
Fluorescent units provide about 30 
footcandles of illumination over the 
shop area; about 50 footcandles 
over the plans board and desks. 
Telephones provide a communica- 
tions link with headquarters and 
suppliers. 

A unique rack arrangement pro- 
vides storage facilities for conduit, 


boxes and other wiring accessories. 
The entire width, length (10-ft rear 
section), and height of the trailer 
are criss-crossed with sections of 
slotted-angle framing to form 25- 
long storage “pigeon holes.’”’ Con- 
duit and EMT are laid directly on 
the cross-bars. Boxes and accessory 
cartons rest on removable plywood 
shelving. The storage section can 
be reached either from the back of 
the trailer or from the shop section 
up front. 

Both headquarters personnel and 
mechanics like this centralized con- 
centration of field activities. When 
one project is completed, the trailer 


is merely reloaded at the shop and 
sent to another job with everything 
in readiness. In fact, the mobile 
construction center works so well 
that G-H has two more semi-trailers 
in the 20-ft to 35-ft class similarly 
equipped to serve several large jobs 
at the same time. 

In addition, the trailers have this 
“plus” value. With the firm name 
and address conspicuously painted 
on both sides of the unit, it is a sure 
bet that passers-by can’t help but 
notice that Gilbert-Hodgman, Inc., 
is the electrical contractor on the 
various installations where they are 
doing the electrical work. 
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Luminous Ceiling Aids 
In Selling New Homes 


In a four-bedroom, two-bath model home, a luminous ceiling was installed in 
the master bathroom for decorative display puposes. Prospective home buyers 
were so enthusiastic over the resultant effects that the builders decided to in- 


clude this lighting with the basic purchase price of the home. 


grouted into double mounted on ceiling above plastic loss are well-known builders in 
°%, quarter round panel sheets East Huntington, L. I., N. Y., 
having built a number of successful 
medium-priced developments in ad- 


Double T- bar Fluorescent fixture w/4-96" T-12 CW lamps Te= firm of Partrick and Neis- 


Top 

ae Be White ceiling above dition to many custom-built homes. 
luminous ceiling One of their major sales attractions 
Bottom é to has been to dress up their model 
END VIEW |/2 homes with the best in interior 
Baseboard decorations and furnishings. This 
on-wall shows the prospective buyer what 
Bi dutar oltishé can be included in a basic house 
sheets initially or later on to produce the 

VIEW FROM FLOOR utmost in pride and satisfaction. 
10° When the firm decided to build 
Two sheets 104 aluminum Double 3," their latest 4-bedroom, 2-bath model 
of corrugated double T-bar quarter round ranch home, they called in their 
plastic sheets, supports two spaced 5 apart electrical contractor, Kassay Bros. 
each 10 ft long. luminous sheets supports edges Inc., Smithtown, N. Y. They ex- 
( flexible type) through center of of plastic sheets plained that they wanted to accent 

room, | ft from around periphery : ; ; 
ceiling of room - (mounted the main bathroom, which contains 


1ft from ceiling) a full mirrored wall above a vanity- 
type sink. What they were after 
was a unique lighting presentation 
to blend in with their modern bath- 
room furnishings and decorations. 

After discussing various lighting 
arrangements, Paul Kassay, vice 
president of Kassay Bros., sug- 
gested a luminous ceiling. His sug- 
gestion was to place a fluorescent 


Ceiling 


SIDE VIEW 
{0 


4-tube,96' T-12, Corrugated, 


CW fluorescent lamp plastic fixture with four T-12, 96-in., cool- 
fixture mounted in center luminous ceiling white lamps directly on the center 
of room on ceiling of the 4-ft 8-in. by 10-ft bathroom 


Wall she : ceiling. He then suggested that a 
2-/, quarter round (wood) around periphery of room corrugated, frosted-plastic diffuser 

Corrugated --— Spacing -% in. ceiling be supported 1-ft below the 
plastic ceiling. The lamps would be about 
sheets DETAIL 7 in. above the ceiling since the 
A-side view over-all depth of the fixture was 


5 in. The builders liked the idea, 


DETAILED CONSTRUCTION is shown in the drawings for a luminous ceiling installed 904 authorized Kassay to use this 
in the master bathroom of a Long Island model home. This unique lighting technique method. : 
was popular with prospective home buyers and helped to sell the homes. Prior to installing the fixture, the 
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builders had the ceiling area 
painted with white paint of good 
reflective quality. Then Kassay in- 
stalled the fluorescent fixture in the 
center of the bathroom ceiling. 
After this, corrugated, plastic dif- 
fuser panels were provided in two 
pieces, each 10 ft long by approxi- 
mately 2 ft 4 in. wide. An alumi- 
num “double T-bar’” channel pro- 
vided the center support for th 
plastic diffuser panels. a 

Wall supports for the diffuser 
panels consisted of two runs of #-in. 
wood quarter-round, spaced 2 in. 
apart. This also provided the sup- 
port for each end of the center 
aluminum channel. With the use of 
standard wood quarter-round, in- 
stead of metal moulding for side 
supports, substantial savings re- 
sulted. 

Accompanying photos and de- 


f aid Sees 
PAUL KASSAY, vice president of the 
electrical contracting firm of Kassay Bros. 
Inc., Smithtown, N. Y., stands under the 
luminous ceiling he designed for the 


master bathroom of a new seven-room 
ranch model home. 


tailed drawings show the complete 
construction of the luminous ceil- 
ing installation. 

After the completion of the lumi- 
nous ceiling, the builders and sales 
representatives were immediately 
impressed as to how effectively it 
accented the entire bathroom area 
in bright but well-diffused cool 
light. 


Public Reaction 


When the model home was opened 
to the public, the luminous ceiling 
was marked “For Display Only.” 
But not for long. Public reaction 
was so favorable that the builders 
decided that they would include it 
in the basic price of the house. 

With the population explosion on 
Long Island, and with home buyers 
looking for something “extra,” this 


LUMINOUS CEILING in a master bath- 
room of a development tract model house 
is a striking example of how builders and 
electrical contractors who offer something 
different to prospective buyers can be 
rewarded. Public reaction was indicated 
by increased sales, due largely to the 
lighted ceiling, which comes with each 
house as a standard item. 


scheme paid off, because none of the 
many competitive home develop- 
ments could offer this feature. As 
a result, sales soared and more pros- 
pective buyers were attracted to the 
new model to see this new idea. 

Basically, here is a medium- 
priced home ($17,990) with a plus 
feature that caught the eye of pros- 
pective buyers. Another example of 
public reaction to builders and elec- 
trical contractors who offer the 
latest in electrical techniques. 

In this locality, major appliances 
such as cooking units, space heat- 
ing equipment and water heaters 
are generally gas-operated. But this 
successful development proves that 
there are other items that can “sell 
up” the electrical installation—pro- 
viding extra profit for the electrical 
contractor, increased sales for the 
builder, and satisfied home buyers. 


SEVEN ROOM, model ranch home, located in East Huntington, L. |., N. Y., 
sells for $17,990 with a striking luminous ceiling in the master bathroom 
included in the price. Builders are Partrick and Neisloss of East Huntington, 
and Kassay Bros. Inc., Smithtown, N. Y., are the electrical contractors. 
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ELECTRIC HEATING FORUM 


No. 6 


The Heat Factor 


...A yardstick of heating effectiveness 


by W. J. Novak 


by which electric heating installations and per- 

formance may be compared and judged. Such 
factors may take various forms; each has its function 
if properly understood and interpreted. In general, 
they may provide information on the design require- 
ments, in the form of an installed capacity factor; 
and on actual metered performance, expressed as an 
energy utilization factor. 


Gos when “heat factors” provide a useful means 


The Electric Heating Forum is designed to 
provide a means of industry-wide communica- 
tion on electric heating practices and prob- 
lems. 

This month, the “heat factor” is presented. 
A recent survey among electrical contractors 
doing electric heat work disclosed that few 
had any idea of how many watts per sq ft 
they installed in a typical job, nor what per- 
formance they could expect of the system. 
Constant attention to the heat factors de- 
scribed here will result in quicker estimating, 
detection of errors, and a more complete 
comprehension of the possibilities of electric 
heat. 

Readers are invited to express their opin- 
ions; relate their own experience data to the 
material presented; or submit new ideas, re- 
search data, or case studies on any aspect of 
electric heating. Please address correspond- 
ence to: 


Electric Heating Forum 

Electrical Construction and Maintenance 
330 W. 42nd Street 

New York 36, N. Y. 


Reprints of this and previous EHF articles may be obtained 
at the following prices: 


1 to 49 copies: 20¢ each 
50 to 100 copies: 15¢ each 


Also available: 


*® Automatic monthly mailing of quantity reprints; write 
for details and prices. 

© An attractive, colorful 3-ring binder designed to hold 
a year’s issue of EHF. Price, $1.00. 


Installed Capacity Factor 


For years the electrical industry has designated 
power requirements for lighting purposes in terms 
of ‘‘watts/sq ft” of floor area. Standards have been 
set up for various types of buildings and visual tasks 
based on known efficiencies of light sources. Thus, 
installation of so many watts of power per sq ft of 
floor area insures sufficient capacity to provide the 
desired footcandles of lighting. Obviously, as light 
source efficiency is improved, the watts per sq ft re- 
quired would be reduced for a given level of illumi- 
nation. 

Similarly, electric heating systems may be gauged 
in terms of installed watts per sq ft of floor area. One 
difference between application to heating and lighting 
is immediately apparent: desirable lighting levels are 
not static but are being increased as research shows 
the advantage of higher levels from the standpoint 
of both comfort and efficiency based on the specific 
visual task. Comfortable levels of temperature also 
vary with the activity of the occupants; however, 
maximums have long been established. Thus installed 
heating capacity need be no greater than that re- 
quired to provide the desired temperature at expected 
low outdoor temperatures. 

A possible exception may exist in the case of a 
central heating system, where reserve capacity may 
be desired to take care of future building additions; 
however, this contributes to the inefficiency of the 
system both from the control standpoint and through 
greater electrical demand. 

Thus, obligations to the building owner to provide 
the most efficient and economical system possible 
behoove the designer or contractor to keep the in- 
stalled watts/sq ft as low as possible consistent with 
the desired comfort. 

How does one recognize an efficient and economical 
value for this factor? It can only be done by com- 
parison with factors of other installations under 
similar conditions. A record of factors for previous 
jobs will be very helpful. For effective comparison, 
such data should recognize the several variables 
which affect the watts/sq ft factor. Since installed 
capacity is based on design heat loss, the heat-loss 
formula suggests what these variables are: 
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Kilowatt-hrs per sq ft of floor area 
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I 
Chart for Determining Heat Factors* 
Formulas: 
kwhr/sq ft/MDD= 


24 


annual kwhr 


floor area x degree-days x .001 
annual kwhr 


23 


kwhr/cu ft/MDD= ——— Fe se 
floor area x ceiling height x degree-days x .001. 


MDD=degree-days x .001 
How to Use Chart: 


ee 


2 1. Locate applicable “‘kwhr/sq ft” on left-hand scale. [ 
2. Using ruler, mark appropriate degree-day line where 
20 ' it intersects ruler. SS 
3. Place ruler vertically through mark and read heat fac- 
19 tor on appropriate bottom (or top) scales. 
Example: 
18 7500 kwhr annual consumption 


5000 degree-days 
8-ft ceiling height 
7500 
1840 


With ruler horizontally through 4.075, the 
5000-degree-day line is intersected at 0.82 
kwhr/sq ft/MDD on the first lower scale and 
at approx. 0.102 kwhr/cu ft/MDD on the 
8-ft-ceiling scale. 

*Suggested by C. P. Wagner, North Central 
Electric League, Minneapolis, Minn. 


=4,.075 kwhr/sq ft. 
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Heat loss = U-factor x area x temp diff. 
(1) U-factors vary with building materials and thus 


with types of buildings. While the effective thermal 
resistances of any one type of building may be rela- 
tively constant, they may vary considerably from one 
type to another. Thus watts/sq ft records should indi- 
cate the type of building (ranch-type residence, two- 
floor residence, school, etc.). 

(2) Note should also be made of the glass area 
involved, preferably as a percentage of the floor area, 
since its relatively high U-factor can have a great 
effect on the installed capacity required.’ 

(8) The watts/sq ft factor is based only on floor 
area; therefore variations in ceiling height, which 
affect the total wall area, will affect the value of the 
factor. Ceiling heights should be noted for all build- 
ing types. 

(4) If the heating designer or installer extends his 
operations over a large area, design temperatures 
may differ; hence his records should be grouped by 
geographical area. 

(5) Finally, the type of heating system used may 
affect the factor, hence it should be noted. 

The All-Weather Comfort Standard’ recognizes 
this difference in requirements in various sections of 
the country and recommends various maximum 
watts/sq ft factors for different degree-day areas. As 
is the case with any set of maximum or minimum 
standards, the installations should be better than the 
recommendations where possible, consistent with the 
customer’s best interests. 


Energy Utilization Factor 


A building contractor breaks down his construction 
costs on the basis of dollars/sq ft of floor area for 
various types of buildings in different areas. A heat- 
ing contractor can use a similar approach in analyz- 
ing all his jobs to (1) accumulate data useful in esti- 
mating installation costs for prospective customers, 
and (2) build up records of actual kilowatt-hour 
energy consumption for use in estimating annual 
heating costs. 

The latter most accurately reflects the effectiveness 
of the system when expressed in kwhr/sq ft/1000 
degree-days. Use of 1000 degree-days instead of per 
degree-day gives a factor greater than one, which is 
easier to handle. By relating the energy usage to de- 
gree-days, the resulting factors may be compared for 
similar occupancies regardless of geographical loca- 
tion. Simple multiplication of the factor by the 
electrical rate in any given locality will give the 
operating cost per sq ft. 

Also in use is the relationship kwhr/cu ft/1000 
degree-days, which takes into account the ceiling 
height. This is useful in comparing the net results 
of installations in similar types of buildings of differ- 
ent ceiling heights. However, the interests of the 
building owner are better served if the heat factor 
in terms of square feet of floor area is brought down 
to an established economical value. Extra ceiling 
height means useless space which must be heated; 
special effort should be made to provide more effective 
thermal resistance in the structure to reduce heat loss 
to the point where a heat factor equivalent to that 
obtained with normal ceiling heights may be 


achieved. More fundamentally, the sq-ft factor is 
easier to comprehend by both the installer and the 
homeowner. 


Example: 1840-sq-ft residence; 10 kw installed ca- 
pacity; 5000 degree-days; annual consumption 7500 
kwhr; 8-ft ceiling height. 


10,000 watts 
1840 i. 


5.48 watts/sq ft 


7500 kwhr 


1840 x EB O0GN oe 0.815 kwhr/sq ft/MDD* 


7500 kwhr 


7500 kwhr ‘ 
=18.000, watts? ee 0.75 kwhr/watt installed 


Summary 


The engineer or contractor engaged in electric 
heat will profit by calculating the above heat factors 
not only for his own jobs, but also for others which 
come to his attention for which sufficient design and 
operating data are available. He can thus compare 
his operations with those of others. (The accom- 
panying chart may be used for rapid graphical deter- 
mination of heat factors either in kwhr/sq ft/MDD 
or in kwhr/cu ft/MDD for various common ceiling 
heights. ) 

He can also, depending upon his own ingenuity and 
interest, develop additional factors which will be of 
help. For example, the annual kwhr divided by the 
installed capacity in watts will give kwhr per watt, 
which can be used to give the annual operating cost 
per installed watt. (See example above.) 

It is certainly possible to achieve residential instal- 
lations using less than 1 kwhr/sq ft/MDD annually, 
with installed capacities as low as 5 or 6 watts/sq ft 
and annual consumption on the order of 0.5 to 0.8 
kwhr/installed watt.* Current industry achievement 
at best averages about twice these values. For com- 
parison, data taken from a recent Northwest Electric 
Light & Power Assn. study’ show the following 
average factors for 50 homes selected at random and 
tested over a one-month period: 


10.68 watts installed/sq ft 
2.5 kwhr/sq ft/MDD. 


The obvious conclusion is that the economical balance 
between initial cost with greater insulation vs oper- 
ating cost savings deserves more concentrated study, 
both in the electrical industry and in the building 
trades, preferably jointly. An accurate industry-wide 
file of installation and performance data expressed as 
heat factors can go far to permit drawing accurate 
conclusions in this regard. 


*See Electric Heating Forum No. 4, October, 1960. 

“See Electric Heating Forum No. 3, Sept., 1960. 

*MDD is frequently used as an abbreviation for “1000 degree-days” 
“See ‘‘Electric Heat Can Cost Less,” April, 1960; Electric Heating 
Forum No. 1, July, 1960, Electrical Construction and Maintenance; 
and “The ABC’s of Insulation for Electric Heating,” Electric Heating 
and Cooling, Oct-Nov., 1960. 


"See “Fresh Facts on Heating Load,” Electrical World, August 22, 1960. 
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in Estimating Costs 


Where separate metering is not provided for elec- 
tric heating circuits, the annual heating costs are 
often estimated by observing the power consumption 
during the non-heating months and prorating this 
consumption over the rest of the year, subtracting 
from the total recorded consumption. 

This can result in exaggerated heating costs, as 
shown by the accompanying curve. This curve rep- 
resents average non-heating electrical consumption 
over a period of five years for a 1400-sq-ft split-level 
one-family house on Long Island. Energy consump- 
tion was metered bimonthly; each of the six points 
on the curve represents an average of five annual 
readings for that period. 

The average May-to-September consumption was 
1100 kwhr or 275 kwhr per month over the 4-month 
period. This would mean a non-heating total of 275 x 
8 or 2200 kwhr for the eight heating months. But the 
curve shows that the actual consumption during these 
eight months averaged 3320 kwhr. Thus, we would 
be assuming that 3320—2200 or 1120 kwhr were used 
by the heating system over this period, while they 
were actually used by lighting and appliances. If the 
total consumption of an electrically heated home was 
10,000 kwhr, this method of estimating would ascribe 
3300 kwhr to lighting and appliances, 6700 kwhr to 
heating. Actually, the figures should be 4600 and 5400 
respectively. Thus, the heating costs would be exag- 
gerated by 1120/5400 or 21%. 

Obviously, electrical consumption varies consid- 
erably over the year due to many factors such as 
vacations, longer daylight hours, and outdoor activi- 
ties. Individual analysis in each case is desirable; only 
metered results should be applied to estimating of 
proposed installations. 


hort-Change Heating 


Non-Heating Electrical Consumption 


(Average for 5 years) 


1100 


1000 


Average annual 
consumption over 
5 years = 4600 kwhr. 
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600 
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EHF No. 1 (July, 1960) 
Design Heat Losses and Annual Energy Require- 
ments, by Glydewell Burdick. 
Design Heat Loss and the NEMA Constant, by 
Howard S. Smith and Floyd Olson. 
EHF No. 2 (August, 1960) 
Calculating Heat-Loss Factors, by W. J. Novak. 
Should the Utility Aid in Financing Electric Heat? 
by Floyd Olson. 
EHF No. 3 (September, 1960) 
Fresh Air and Humidity, by Glydewell Burdick. 
All-Weather Comfort Standard. 
Electric Heating Equipment Sales, 1959. 
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Infrared Spot Heating, by Lowell R. Mast. 
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FIG. 1. Motor field-form curve 


No-load neutral 


Volts (bar-to- bar) 


Rotation 
—_—_—_— 


Brush 
position 


No-load neutral 


0 volts 


Position on commutator 
between brush holders 


Brushes, Sparking and 


Machine Maintenance 


“The little brush gets all the blame” is a statement commonly heard in 


the industry, but the blame is usually misdirected. Here are some of the common 


machine ailments and their cures, with hints on how to obtain better brush 


performance. 


By M. S. May, Speer Carbon Co 


is not responsible for most of the 

machine malfunctions attributed 
to it. Sparking at the brush face is 
usually the first symptom of trouble 
elsewhere. 

To properly appraise and remedy 
the difficulties, the technician must 
understand what a brush is sup- 
posed to do and what special quali- 
ties it must have to accomplish its 
purpose. 


T=: much-maligned carbon brush 


., St. Mary’s, Pa. 


Brush Qualities 


(1) A brush must be a good con- 
ductor. In a de machine the full load 
is carried through the brushes. 

(2) It must assist the fields, in- 
terpoles, and compensating wind- 
ings in reversing the current 
quickly as each pair of commutator 
bars pass under it. This means it 
must hold back current flowing in 
the short-circuited coil without, at 


the same time, appreciably inter- 
fering with the flow of useful load 
current. 

(3) It must operate with low 
friction to avoid power losses and 
excessive commutator wear. 

When we consider that the sur- 
face with which the brush is in con- 
tact is built up of many commutator 
bars separated by open slots and 
running at speeds up to two miles 
per minute or more, we begin to 
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realize how difficult this job is, es- 
pecially since the commutator is 
subject to distortion because of 
temperature changes and centrifu- 
gal forces and cannot be consist- 
ently maintained as a_ project 
cylinder. : 
Brushes used in the first few 
motors were built of copper. Before 
long, however, carbon brushes be- 
came standard because of their 
lower contact resistance, low fric- 
tion against the commutator, and 
ability to withstand arcing. ~~ 
The contact resistance or drop— 
the resistance offered to the flow of 
current between brush face and 
commutator surface—is normally 
expressed in ohms or voltage drop. 
It is effective in improving commu- 
tation because the load current im- 
pelled by high voltage must pass 
over the contact only once, while 
the circulating current in the short- 
circuited coil must pass over the 
contact twice and has only low 
voltage behind it. - 
Why are machines not designed 
so that interpoles and commutating 
windings take care of current re- 
versal without any contact drop in 
the sliding member? This is not 
feasible because armature reaction 
varies with load and speed, and the 
self-inductance in the short-cir- 
cuited coil cannot be eliminated by 
_any practical design. Also, design- 
ers must make compromises to give 

satisfactory machine operation at 
minimum cost and size. 


~ 


oL—— 
Properly 


Most machines are designed so 
that the proper brush will give sat- 
isfactory commutation, good oper- 
ating results, long commutator life, 
and reasonable brush life. But dif- 
ferent machines have different 
brush requirements. That’s why all 
manufacturers supply a number of 
different brush grades. Further- 
more, operating conditions in in- 
dustry are often not ideal; and 
proper machine inspection and 
maintenance are necesary if good 
operating conditions are to persist. 


Sparking Causes and Cures 


Following is a brief rundown of 
the more common causes of spark- 
ing, along with suggestions for 
their diagnosis and treatment. 


Brush holders not equally spaced: 
This condition may appear as un- 
equal sparking on different holders. 
It can be determined by counting 
the number of bars between holders 
or by putting a band of paper 
around the commutator, marking 
the positions of the brush toes, re- 
moving the paper, and measuring 
the distance between marks. To 
correct, move the brush holders so 
that adjacent holders are all equally 
distant from one another. 


Brush holders off electrical neu- 
tral: Even though the holders are 
equally spaced, they may be out of 
their correct position and cause 


oe 


compensated 


_ FIG. 2. Motor field-form curves under brushes FIG. 3. Motor brush-drop curves 


__ Rotation  . 


ess 


Over- Under- 
compensated = compensoted 


sparking which may be equally se- 
vere on all brushes of the same 
polarity. This fault can be detected 
by running a field form curve as 
described in an accompanying box. 
The trouble may be corrected by 
shifting the brushes. 


Brush holders damaged or dirty: 
Any physical damage to the holder 
or an accumulation of dirt on its in- 
side may interfere with the free 
motion of the brush in the holder 
and thus result in sparking. Since 
the commutator is seldom perfectly 
round or concentric, the brush must 
move in and out of its holder in 
order to maintain effective contact. 
Visual examination and testing the 
free action of the brush with the 
fingers are usually sufficient to re- 
veal this condition. Thorough clean- 
ing or complete replacement will 
improve operation. 


Holders too far from commutator 
surface: If the holder is too far 
from the surface of the commuta- 
tor, it fails to support or guide the 
brush properly. This may result in 
the brush cocking in the holder and 
binding, or in the brush vibrating 
and losing contact with the commu- 
tator. The obvious remedy is to ad- 
just the brush holders so that their 
nearest point is v= in. to 4 in. from 
the commutator surface, depending 
on the type of machine. 


Wrong interpole strength: This 
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may be caused by a flaw in the in- 
terpole winding such as a broken 
wire or short circuit, or by incor- 
rect spacing of the pole face in rela- 
tion to the armature (see above). 
In either event, repair or correction 
may be facilitated through use of 
field form and brush drop curves 
(see test procedures described be- 
low and on the following page). 


Overloads: Excessive overloads 
may result in severe sparking, espe- 
cially if the interpoles have passed 
their saturation point and are, 
therefore, unable to increase their 
strength as required. If the ma- 
chine has an ammeter, compare its 
load with the nameplate rating. 
Make any load adjustments neces- 
sary. 


Underloads: Contrary to what 
might normally be expected, too 
little current flowing through the 
brush frequently causes difficulty. 
The friction apparently increases 
drastically at very light loads, re- 
sulting in brush vibration and very 
often in sparking. It sometimes be- 
comes severe enough to break up 
the brushes or fray their shunts. 
The remedy is to increase the load 
on the machine in some manner or 
replace it by a smaller unit. In some 
cases, however, the situation may 
be helped by changing to a high- 
resistance, higher quality graphite 
brush. 


Voltmeter 


Pencils 


Commutator bars 


Defective armature windings: Any 
defect in the windings may show up 
as sparking at the brushes. It will 
frequently also be apparent by one 
or more burned places on the com- 
mutator. Check for high-resistance 
connections where the risers are 
soldered or brazed to the commuta- 
tor or for poor connections in one 
or more of the equalizers. Remem- 
ber, though, that any other fault in 
the armature may also show up as 
sparking. Where other tests verify 
an armature fault, the winding 
must be replaced. 


Incorrect spring pressure: Contact 
drop of a brush is influenced by the 
pressure with which it is forced 
against the commutator. If the 
pressure varies from brush to 
brush, those brushes carrying a 
higher pressure will have a lower 
contact drop and will tend to take 
more than their share of the cur- 
rent. This can sometimes be deter- 
mined by checking the temperature 
of the brushes immediately after 
shutting down the machine. If this 
fault is suspected, check the spring 
pressure on each brush with a scale. 
Adjust to the level recommended by 
the manufacturer. 


Poor undercutting of commutator: 
If the commutator has high mica 
or fins of mica that reach up to the 
brush surface, vibration and spark- 
ing may result. Similarly, any burrs 


of copper left as a result of the 
undercutting operation will cause 
trouble. In some locations and at- 
mospheres, commutator slots may 
become filled with foreign material. 
This can cause the brushes to vi- 
brate or cause ring fire by per- 
mitting current to leak through 
from one bar to the other. Correc- 
tion of these conditions is the solu- 
tion to the problem. 


Foreign material on commutator 


_surface> Any gummy or gritty 


material which sticks to the com- 
mutator surface may cause spark- 
ing. Oil may be beneficial in ex- 
tremely small quantities but fre- 
quently causes gumming when used 
excessively. Careful examination of 
the commutator will usually disclose 
such conditions. Thorough cleaning 
should be accomplished. 


Black commutator films: Abnor- 
mally dark commutators may result 
from sulfur, excessive humidity and 
other gaseous materials. This con- 
dition may cause selective action 
and result in sparking on the 
heavily-loaded brushes. Solution of 
the problem may be difficult when 
commutator speeds are too high. A 
rather abrasive brush may be the 
answer. In other cases, frequent 
polishing of the commutator may be 
required. 


Brushes binding in holder: When 


Field-Form Test 


This test involves the measurement of voltages 
across successive commutator bars with the machine 
running at normal load. The readings may be taken 
readily using two graphite electrodes (soft lead pen- 
cils will do) insulated from each other, separated by 
the width of one commutator bar plus slot, and 
connected to a low-reading (5-volt) dc voltmeter. 
The pencils may be held in the hands and steadied by 
a piece of insulating paper (such as fiber) clamped to 
adjacent brush arms and cut to conform with the 
curvature of the armature, as shown in the sketch. 
Notches may be cut into the fiber to guide the pen- 
cils and insure proper separation. Readings are taken, 
moving the pencils around the armature between 
the two brushes, to provide a sufficient number of 
points to plot a curve such as is shown in Fig. 1, 
plotting voltage as the ordinate and position as the 
abscissa. The readings thus show the voltage be- 
tween adjacent commutator bars at various points | 
on the periphery with regard to the brush location. 
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brushes are not of the correct size 
or when brush hardware projects 
too far at some point, brushes may 
bind in their holders. Damage to 
holders may also cause binding. If 
the brushes are too tight in the 
holders, their proper motion will be 
restricted so that they cannot main- 
tain contact with the commutator 
and sparking may result. If they 
are too small, they may wobble in 
the holders and thus tend to break 
contact with the commutator and 
bring about the same result. The 
specific cause of binding should be 
determined and eliminated by re- 
pair or replacement. 


Restricted brush motion. Brush 
motion may be restricted because of 
shunt stiffness or by contact with 
some other member. Similarly, 
something may interfere with the 
motion of the spring itself or with 
the hammer by which the spring 
applies its pressure to the brush. 
Mechanical adjustment will usually 
correct these conditions. 


Out-of-round commutator: The 
commutator may be out-of-round or 
eccentric because of improper fin- 
ishing. As a consequence, the brush 
may not be able to follow the sur- 
face and maintain proper contact. 
Careful measurements, preferably 
made with the armature rotated in 
its own bearings, will usually dis- 
close this defect. The defective 
brush should be replaced. 


The portion of such a curve under the brushes is 


High bars or flat spots: These con- 
ditions can usually be identified by 
careful examination of the commu- 
tator when it is not running. A 
high bar will usually be polished 
and followed by several bars which 
look rough and pitted or burned. 
The high bar will usually result in 
a flat spot because it lifts the brush 
off the commutator and the follow- 
ing bars may be burned so that 
their height is reduced. To correct, 
the commutator should be ground 
or turned. If the trouble develops 
again, the commutator probably 
needs tightening by an expert. 

It is sometimes observed that 
commutators may be perfectly 
round when tested cold but develop 
a high bar in operating under con- 
ditions of speed and load. Conse- 
quently, the problem of loose bars 
is not always easy to diagnose. 


Machine vibration: Vibration of 
the machine itself may cause brush 
sparking and eventually result in 
commutator damage. Such vibra- 
tion may be caused by imbalance 
in the armature, by poor founda- 
tions or other mechanical faults. It 
can also result from defective bear- 
ings. Pinpointing the cause of vi- 
bration will indicate the corrective 
course to follow. 


Summary 


The following general order of 
procedure is suggested when un- 


the most significant, indicating the degree of com- 


pensation (correction for armature reaction). The 
compensation may be interpreted as shown by the 


three sketches of Fig. 2. 


Brush Drop Test 


By measuring the voltage from the brush terminal 
to various points on the commutator under the 
brush, we can plot a brush-drop curve. This curve 
illustrates the current distribution at the brush face 
and thus indicates the condition of the effective mag- 


Pencils 


Brush 
terminal 


usual sparking is observed at the 
brushes: 


1. Check holders for damage or 
dirt. 

2. Check brushes for free move- 
ment within holders. 

38. Check springs for freedom of 
action and adjust the pressure on 
each brush. 

4, Examine commutator for in- 
dications of high mica, mica fins, 
or “slugged”’ slots. 

5. Examine commutator for 
blackened, pitted, or burned seg- 
ments or areas. 

6. Check the commutator for 
roundness and for bar-to-bar devi- 
ations. 

7. Examine risers at end of com- 
mutator for indications of poor con- 
tact. 

8. Run the machine at its usual 
load and take data for a brush-drop 
or field-form curve, as explained 
herein. 

9. Examine brushes visually and 
tactually for vibration. (A piece of 
insulating material held on top of 
the brush is a safe way to feel its 
action. ) 

10. Check the bearings for exces- 
sive vibration. 


These tests may indicate the 
cause of the sparking and suggest 
the remedy. If they do not, or if 
available facilities do not permit 
correction of the indicated diffi- 
culty, the machine manufacturer 
should be consulted. 


Voltmeter 


netic field. The same graphite electrode or pencil Pepesalay 

used for the field-form curve may be used for this 

test, as shown in sketch. The results are shown in 

Fig. 3 for proper compensation and for under- und 1 

over-compensated conditions. ee es 3 
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e ESTIMATING FORUM—VII 


Reduction of 
The Standard Labor Unit 


By Ray Ashley, Research and Consulting Engineer, Oak Park, III. 


QUESTION: What factors permit a contractor to reduce his labor cost units 
during dull periods? 


ANSWER: There are three principal reasons why a contractor can do this. 
They are: 1) better mechanics; 2) better support from the office; 
and 3) all trades move faster. 


DISCUSSION: TABLE I—Variations in The Work-Day Practices ** 


TIME IN MINUTES 
To evaluate the reasoning behind 


this answer, each category will be OPERATION A B Cc 
considered separately. Changing clothes—in morning. ............... 5) 3 nS 

Better Mechanics. The following Selecting tools and getting on job............. 15 10 5 
Macussion: is mot :Intended to. bea). "comes Break 9:50AM) ees ee ene 15-10 3 
general criticism of mechanics. Its : 

: SREP or : ; Preparation: tor lunchis,eessiien ste nieh vanneiear ate 15 10 5 
main objective is to point up vari- » 
ations in workday practices and Return to worksatter lunch] sri 0s cee eee iss 5 
compare conditions on some current Coffee Break—2:30 PM.................-.4- 15 10 
projects with suggested standards Pick up and prepare to leave—afternoon...... 20 15 ty 
and those of the 1938 era. Sitting around waiting for 4:30............... 10 aA %: 

There is always a large percent- Relief neriods .6 ett. aatir ace eee 30 20 15 
age of mechanics who try to pro- 
ieee a Vo ae Total Incidental Time................-. 150 80 ~—30 

i i Actual Installation Time. .............. 330 400 450 


sible for low productivity of a crew 
generally are some temporary em- : 
ployees who, unfortunately, are not TOTAL—8-Hour Day... ..35.......525. 480 480 480 
basically good mechanics. And there 
are men who are always ready to 
take advantage of the times. 

If we were to grade crew produc- 
tivity and use 100% as the average, Col. B—Suggested standards. 
we could establish these three group Col. C—Conditions reported for some projects in 1938. 
ratings: below 100%; 100%; and 
above 100%. The poor mechanic 
ae St es te bene ee TABLE II—Distribution of Daily Incidental Time 

reduces e productivity o 

crew with which he works. In slow TIME IN MINUTES 
times, many of the below-average OPERATION A B Cc 
mechanics are weeded out and the 


**__For medium size industrial projects. 
*—Partially or wholly on mechanics’ time. 
Col. A—Conditions reported for some current (1960) projects. 


Ehictiviivavorage endian hae Actval-installation Time vi... 2... wee ee sha 330 400 450 
Be cote 3 Bee oe Normal incidental Times 5.0030. .,0- aa ae es 60 60 30* 
ors affecting both individual and \ 
crew productivity will be analyzed Special Allowances (Coffee Break)............ 20 20 
in a separate article. Wasted) Times. i. 302. sake : Geen nae, See 70 

A study of the accompanying > 3 
chart and tables emphasizes the TOTALS. 22°: 282 Sibot ane coe eee 480 480 480 

(Continued on page 82) ; =~ Unusucdlicondition: 
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augatuck PARACRIL OZO 


THE OIL-RESISTANT, OZONE-RESISTANT NITRILE RUBBER 


Great new advance 
in wire jacket rubber 


Now you can give your wire and cable jacketing new resistance 
to cuts and abrasion, superior resistance to attack by oils and 
solvents, outstanding new resistance to weather and ozone... 


and enjoy all the benefits of color, too. 


Color code for fast, unerring identification ...color for smart, 
modern appearance...to call attention...to hide...to add 
solid new sales appeal. Because PARACRIL® OZO takes and retains 


any color you desire, permanently. 


In addition to color, PARACRIL OZO offers such advantages as: 


@ significantly superior ozone resistance 

e excellent resistance to fuels, oils, and solvents 
@ exceptional abrasion resistance 

@ high physical properties 


@ good flame resistance 


Try new PARACRIL OZO. See why it offers makers and users of 
not only wire and cable jackets, but of rubber products by the 
hundreds a host of valuable new selling possibilities. For more 
information, for samples, for technical assistance with a present 
or proposed application, contact your Naugatuck representative 
or the address below today. 


Naugatuck Chemical 


ept. A Elm Street 


Division of United States Rubber Company aeciok. Connecticut 


Rubber Chemicals + Synthetic Rubber - Plastics - Agricultural Chemicals - Reclaimed Rubber - Latices - CANADA: Naugatuck Chemicals Division, Dominion Rubber Co., Ltd., Elmira, Ontario 


CABLE: Rubexport, N.Y. 


UNIT PACKAGING 


IMPROVES DELIVERY; CUTS INVENTORY AND COSTS! 


Gé&W’s unique Unit Packaging program saves you time and money. Every com- 
ponent, device, and accessory required for the installation of a G&W standard 
Pothead or oil-filled Cutout is quickly gathered from “off-the-shelf”, carefully and 
securely packaged, and sent to you complete in a single carton or crate. Once put 
into your inventory, it is a simple matter to take from stock as many individual 
boxes as required, load on a line truck, unpack right at the job site, and put the 
units into service in short order. You not only effect substantial savings on inven- 
tory control and handling, but materially cut installation costs. 


Unit Packaging is another benefit you gain from G&W’s constant development of 
cable accessories and switchgear. Further proof, too, that you are dollars ahead 
by relying on G&W’s 55-year record of dependability and quality. A G&W repre- 
sentative will assist you in solving any cable accessory or switching problem, or 
write us for full detailed information. 


GaW ELECTRIC SPECIALTY COMPANY 


3514 West 127th Street, Blue Island, Illinois 
CANADIAN MFR. ° POWERLITE DEVICES, LTD. ° TORONTO, MONTREAL & VANCOUVER 
superior quality standards —inspired specialized design 


A standard capnut pothead 
ready for shipment asa 
typical unit package. 


All components and oil for 
three, gang-operated oil- > 
filled cutouts are shown in 
this typical unit package. 
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Instrument Plant with 


300 FC Lighting and Controlled Environment 


¢ Boosts quality levels 100% 


¢ Ups production 50% 


® Cuts production costs 20% 


conditions and higher lighting 

levels are paying off hand- 
somely at the Hickok Electric In- 
strument Company in Cleveland, 
Ohio. Delicate, sensitive meters 
with critical tolerances and hun- 
dreds of fine parts are now as- 
sembled in a specially designed 
“white room” featuring controlled 
pressure, humidity, temperature 
and 300 footcandles of fluorescent 
lighting. Since this new room has 
been in use there has been a 100% 
improvement in quality levels, a 
50% boost in production, and a 
20% reduction in production costs, 
according to Paul P. Radecky, 
Hickok production supervisor. 

The new assembly area, a 30-ft 
by 50-ft room with a 10-ft ceiling, 
is considered one of the finest in- 
dustrial lighting installations in 
the U. S. by General Electric light- 
ing engineers. Continuous rows of 
2-lamp, 8-ft, cool-white High Out- 
put lamps above a viny] plastic ceil- 
ing provide 300 footcandles of well 
diffused illumination on the mod- 
ern, desk-like assembly line. Eye 
loupes formerly required for most 
assembly operations are now used 
only for final visual checks of the 
tiny assemblies. 

Before the “white room” was 
built, instruments were assembled 
under lighting levels of a little 
more than 100 footcandles and in 
an area where environmental con- 
ditions were not controlled. Foreign 
and air-borne particles frequently 
got into the delicate mechanisms 
causing rejects of components and 
completed meters which failed to 
pass rigid quality tests in spite of 
careful inspection. 

In the new “white room” these 
problems were solved by careful 
control of the atmospheric condi- 
tions. Dust is electronically re- 
moved from the air. The room itself 
is pressurized at a constant level 


Tr ay, ‘ 
.* 
fea "\ ar 
Po “ty Je 


F ONTROLLED environmental 


LUMINOUS CEILING provides 300. foot-- 


candles of well diffused lighting at work 
level in Hickok’s meter assembly room; 
helps boost quality production and re- 
duce production costs. 


under 300 fe lighting in Hickok’s new 
controlled environment instrument as- 
sembly room. Employees no longer need 
jeweler’s magnifying eye loupes to work. 


ANTEROOM ADJACENT to pressurized instrument assembly room. Here Hickok 
workers don nylon robes, brush clothes with magnetic brushes (shown on ledge) 
and wipe their feet on magnetic door mats to prevent carrying dust or lint into 


assembly area. 
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NO. EYESTRAIN- for critical seeing tasks © 


\ 
fj 
¢ 
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60 E. 42nd St., New York 17, N.Y. 1440 N. Pulaski Rd., Chicago 51, Ill. In Canada: Renfrew Electric Co., Ltd., Toronto, Ontario 
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20AC1 Super 
AC Switches _ 


@ ‘ 


Modern, attractive Kroger Build- 


. ing, designed for many years of 


continuous service to downtown 
Cincinnati, uses P&S 20AC1-I Super 
AC switches. Heavy silver alloy 
contacts mounted at the nodal 
point provide long life at full-rated 
capacity on inductive and tungsten 
filament loads. 


High quality 15- and 20-ampere 
P&S Super AC switches meet all 
Underwriters’ Laboratories require- 
ments, including rugged overload 
test of 4.8 times rated current, at 
40-50% power factor and rated 
voltage. 


As companions to P&S Super AC 
switches, 9260-I duplex and 5242-I 
grounding duplex outlets are used 
in the Kroger Building. 


Write for information, Dept. ECM126 


PASS & SEYMOUR, INC. 


SUPER AC 


Built for 
Long Life... 


KROGER BUILDING 
CINCINNATI, OHIO 
° 


OWNER 


R. E. DUMAS MILNER 
«» JACKSON, MISS. 
* 


ARCHITECT~~ 
ENGINEER d 
DRICK & STANLEY ~ 
RT WORTH, TEXAS 


20AC1-I 


SYRACUSE 9, NEW YORK 


4 psi higher than surrounding 
areas. This keeps dust from enter- 
ing windows and doors. Room tem- 
perature is held constant at 75°F 
and humidity is maintained con- 
stant at 45%. 

Since meters are manufactured 
for critical uses such as in aircraft, 
missiles and space vehicles, Hickok 
has taken every precaution to in- 
sure quality production in the 
“white room.” Everything must be 
virtually dust-free and lint-free. 
Even the employees get special at- 
tention..— ~ 

Hickok workers wear _ special 
dust-free garments (nylon robes). 
Before entering the “white room,” 
they brush their clothing with mag- 
netic brooms and wipe their feet on 
two separate special magnetic floor 
mats to guard against bringing 
dust or lint into the area. 

Operations in Hickok’s Cleveland 
“white room” have been so success- 
ful that the company is installing a 
similar 6,000-sq ft facility at its 
Greenwood, Miss., plant. 


Underground Cable 
Placed by Ripper 
and Tractors 


Electrical outfits faced with the 
problem of laying long runs of 
underground cable can profitably 
lift a leaf from the notebook of two 
Spokane contractors who recently 
joint-ventured a 68-mile stretch of 
3-in. armored cable between Lewis- 
ton, Idaho, and Rosalia, Wash., for 
Pacific T&T. In several respects 
this run was a toughie, for it in- 
cluded eight highway undercross- 
ings, a river undercrossing and a 
rocky mountainside having slope- 
lines up to 45 degrees. Fortunately, 
however, the run also covered con- 
siderable flat farmland. And, in 


TRACTOR RIG was fitted with ripper 
blade, reel rack, overhead pipe frame 
and guide sheave above driver’s seat. 
Arms holding reel, designed and con- 
structed by the contractors, are hydrau- 
lically operated. 
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a Dead Soft Steel for Easy Crimping m Solid 
One Piece m Rolled Thread m Concrete Tight m= 
Competitively Priced m 14”, 34”, and 1” Sizes. 


ETP makes clinching as 

easy as indenting butter 

with this new type coupling and 

connector. A dead soft steel — 

especially formulated 

and processed — is used 

for easy crimping. 

These are rugged fittings — 

uniformly concentric to provide 

easiest on-the-job wiring. 

e Precision rolled thread for 
65% greater strength. 

© One-piece solid tubular steel — 
cannot open or spread. 

@ Sparkling corrosion-resistant 
zinc chromate over-plating. 

e Extra heavy duty 
lock-nuts. 


° Si aceg pete: ETP eaucerbn 
ments 0 ile : 
card No, 24788, CONNECTORS Stoked a 
AND COUPLINGS au sizes au sizes 
also available in Set Screw Type UP 0 2” UP TO 2” 


INDIVIDUALLY 

TESTED FOR 

UNIFORMITY AND CONNECT WITH @p FOR ECONOMY! 
PACKED IN HANDY, 

EASY-TO-IDENTIFY 


ELECTRIC TUBULAR PRODUCTS 


74-16 GRAND AVE., MASPETH (N.Y.C.), N.Y. © DEfender 5-8000 


WRITE TODAY FOR-SAMPLES AND PRICE LIST. 
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ouccess/iul contractors count on TOr 


Ceilings or 
floors — walls or 
roofs... wherever 
you fasten into 
concrete or steel, 
Ramset powder-actuated 
fastening is the economical, 
dependable way! Up to 15 
times quicker than old-fashioned 
methods, Ramset can save you INSIST ON THE 
time, money and trouble on every job. RED TIPFASTENER WITH THE @pTOP 
Ramset tools, tested and approved eit 
by all trades, offer many advantages 

... trouble-free operation, light weight, 

safe, and easy-to-use, even in the tightest 
spots. In addition, Ramset makes fastening 
easier and more economical by offering 

the widest selection of powder charges and 
austempered Red Tip drive pins, threaded 
studs and eye pins. You get just the right 
fastener and charge every time! Call your 
dealer (under ‘‘Tools’’ in Yellow Pages) or 
write us direct for helpful literature and details. 


Ramset Fastening System 


WW OLIN MATHIESON - WINCHESTER-WESTERN DIV. 285-L WINCHESTER AVE. - NEW HAVEN 4, CONN. 


EXTRA PULL was provided by a second 
tractor operating tandem-fashion out in 
front. When running in flat farmland, 
cable-laying rig covered as much as five 
miles in single day, ripping ground and 
placing cable in one continuous operation. 


ey me ‘a 
THREADING cable through ripper unit 
was necessary every 1400 ft as one reel 
of cable ran out and another one was 
started. Cable ends were slightly over- 
lapped to leave splicing margins. Splic- 
ing was completed by telephone per- 
sonnel. 


these areas, contractors Johnson 
(Lester N.) and Degerstrom (Neal 
A.) were able to check off as much 
as five miles a day. 

This phase of the work was facili- 
tated by mounting a ripper blade 
with cable-laying boot on a tractor 
likewise equipped with a field-fab- 
ricated set of arms that held a 
1400-ft reel of cable out in front. 
In passing from reel to ripper, the 
cable was carried over a half-section 
pipe frame and guide sheave placed 
above and behind the driver’s seat. 

When the going got really 
rugged, a second tractor was 
hitched up in front tandem-style 
to put more beef in the haul. This 
second tractor was also used to 
pick up and lug extra cable reels 
as needed, thereby keeping the lay- 
ing operation fairly continuous. 

Reflecting considerable pre-plan- 
ning and attention to detail, the 
contractors contacted all landowners 
along the cable route in advance to 
acquaint them with the nature of 
the work and to verify that right- 
of-way approvals had been ob- 


BEFORE YOU BUY RIGID GALVANIZED CONDUIT 


Hand run a coupling on Steelduct uniform galvanized threads. The coupling will 
run free but not loose. Steelduct galvanized threads are sharp and clean because 
the Steelduct galvanizing process produces a measured uniform coating, free 
of any excess deposits of zinc. Uniform galvanized threads by STEELDUCT cut 


installation costs by eliminating rusty threads and assuring free running couplings. 


REPUBLIC STEEL BUILDING YOUNGSTOWN, OHIO 
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THE STEELDUCT COMPANY _ 


--- Section 220-3 (bh) of the 1959 
National Electrical Code states... 


“For the small appliance load in 

kitchen, laundry, pantry, dining room and 
breakfast room of dwelling occupancies, 
(1) 2 or more 20-ampere branch circuits 

in addition to the branch circuits 

specified in paragraph 220-3 (a) shall be 
provided for all receptacle outlets (other 
than outlets for clocks) in these rooms, and 
such circuits shall have no other outlets.” 


Designed to provide full compliance with the revised Code, Circle 
F’s new No. 2532 does much more! It becomes a “universal” outlet! 
It accommodates appliances, heavy-duty portable tools, business 
machines, etc., having substantifZl energy requirements, where the 
new 20 A.-125 V. plug cap (No. 2528) is necessary. It also accom- 
modates 15 A.-125 V. 3 wire U-ground and standard parallel blade 
caps. One outlet for all! Circle F’s quality is tops and the price is 
_ right. Contact your Circle F representative for complete details, 


ae 


= 
TON 4, 


NEW JERSEY 


78 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


FINAL STEP was the splicing of the 100- 


pair cable sections. This was the only 
phase of the work performed by phone 
personnel. About 650 pits like this were 
lapped to leave splicing margins. Splicing 
was completed by telephone personnel. 


tained. Then, using an A-frame 
hoist, low-bed trailer and 6-wheel 
truck, they spotted cable reels along 
the route at approximate quarter- 
mile intervals. 

Throughout the operation, all 
equipment and material was moved 
and stored only on approved right- 
of-way land. And, where farmers 
were concerned over the possibility 
of importing foreign weeds or 
seeds, equipment was thoroughly 
cleaned before that owner’s prop- 
erty was entered; a practice that 
paid noticeable dividends in good 
public relations. 

In some of the more difficult rock 
sections, the use of the ripper was 
augmented by pneumatic drills, 
blasting and trench excavation 
equipment; these various methods 
also being adopted to establish 
splice pits as called for. 

Where a slope was unusually 
steep, the auxiliary tractor was 
parked at the top, then the cable- 
laying rig was winched carefully 
downhill. 

Toughest (and slowest) stretch 
in the run was laying the cable 
down a 480-ft 45-degree rocky drop 
near one of the local Exchange 
buildings. There the cable was en- 
eased in trench-laid asbestos-ce- 
ment ducts. This tedious part of 
the job required a full month, in- 
dicating a daily average of only 
15 ft. 

Job superintendent for contrac- 
tors Johnson and Degerstrom was 
Ed Evans, while foreman for the 
ductwork was Frank Borgen. Splic- 
ing of cables was completed by tele- 
phone personnel under the direction 
of PT&T’s engineering supervisor 
Bruce Long. This.joint venture of 
cable laying constituted a $90,000 
contract, although the total project 
approximates ${-million. 
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» CORNISH “Y” AND “W” COR-LOCK POWER 
JUNCTIONS increase the number of avail- 
able outlets, provide properly insulated 
connections and eliminate possibility of 
disconnection of any tool once connected. 
All wiring device components are UL ap- 
proved. 0). CORNISH HEAVY DUTY EXTEN- 
SION CORD SETS, TWISTLOCK TYPE, for 
positive locking of male and female com- 
ponents...rated at 20 amperes, 250 volts 10 
amperes, 600 volts and 15 amperes, 125 
volts 10 amperes, 250 volts. Components 
are UL approved. C. CORNISH PORTABLE 
LITE-LINE for wherever temporary lighting 
~ or power is needed. Molding to connectors 
and sockets provides full protection from 
rough handling and weather. Standard Lite- 
Line is supplied with 10 ft. spacing between 
sockets; has shade-holder grooves for re- 
flectors or lamp guards. @ All 3 available 
through electrical distributors from 
coast -to— - coast. 


Cornish Wire Company, 


50 Church St., New York 7, W. Y. 
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New General Electric outle 
protects you and your customers 


See how this new GE4108 De Luxe Grounding Outlet 


1 MEETS NEW CODES FOR KITCHENS, laundries, 2 PLUS—FULL 20A RATING in the outlet itself—not 


dining rooms, offices and other areas where high-wattage yet required by codes. General Electric provides it so full qa 

120-volt appliances may be used. You get two 20-A branch use can be made of 20A circuits. 

circuits from a 3-wire, 120/240V service—or from two sepa- 3 : at 
: rate 20A, 120V circuits. Just remove one or both of the PLUS—GROUNDING for appliances, more and more fl 
: breakoff links on its sides. . of which will require it. Takes 20A and 15A grounding . | 


caps; polarized-parallel and parallel-pronged caps. sf 
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with’ look-ahead features” 
from. electrical obsolescence 


General Electric quality features 
give you a topnotch installation 


EIGHT HOLES FOR BACK-WIRING take all the Nos. 
14, 12 or 10 Awg wires you need, “in” and “out” for 
through wiring—in tight, pressure-clamp connec- 
tions. You can “loop” wires under screws on the sides. 


ee) 


STURDY CONSTRUCTION, with double-wipe con- 
tacts; “through” strap; captive mounting screws. 
No. GE4108; brown or ivory; 20A, 125V, U.L.—listed, 
meets Federal and REA specifications. 


TWO GREEN GROUNDING SCREWS make it more 
convenient for you to carry through grounding wires 
—take straight ends or loops. When all terminals are 
used, this outlet will take 10 wires! 


Plan now to use this years-ahead GEH4108 
Grounding Outlet wherever high-wattage 
outlets are indicated. It makes good sense. 
It gives you a wiring device you can point 
to with pride, to show your customers you 
have their best interests at heart. 


Ask your General Electric distributor to 
show you the whole line of high-quality 
G-E devices — engineered to meet today’s 
codes plus tomorrow’s needs! General 
Electric Company, Wiring Device Depart- 
ment, Providence 7, Rhode Island. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 
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TIME IS MONEY —CONTROL IT WITH PARAGON 
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QUALITY 


Two reasons 
your customers 


are more satisfied 
with PARAGON 


Install Paragon on your next timer job. Get the double de- 
pendability of Paragon quality, backed by a service policy 
second to none. 


FIRST IN QUALITY — Paragon time switches and timers 
are produced with all the precision and accuracy of a fine 
watch. Numerous quality-control inspections and meticulous 
testing maintain the highest standards for trouble-free opera- 
tion. Easy installation, heavy-duty, long-life motors and easy- 
to-read dials are a few reasons more electrical contractors in- 
stall Paragon timing devices. 


FIRST IN SERVICE — Paragon maintains a network of 88 
service centers strategically located throughout the country. 
Kach of these centers carries a complete stock of factory-tested 
parts. If a Paragon timer ever needs repairs, the service center 
nearest you can handle the job quickly, efficiently and econom- 
ically. In-warranty repairs cost your customers nothing... 
and only a nominal charge is made for out-of-warranty work. 
That’s a service policy hard to beat anywhere, 


PARAGON 


ELECTRIC COM PANY 
1614 Twelfth Street, Two Rivers, Wisconsin 
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ESTIMATING FORUM—VII 


[FROM PAGE 70] 


importance of incidental labor to 
the estimator and job superintend- 
ent. In each, Column A represents 
conditions reported on some current 
(1960) projects; B shows suggested 
standards; C represents conditions 
reported on some 1938 projects. The 
time figures depict the effects of 
mechanics’ attitudes and not the 
effects of their natural ability to 
produce. 

- Table I’shows variations in work- 
day practices with a detailed break- 
down of items constituting total 
incidental time during an 8-hour 


day. Use Column B (suggested 


standard) as a benchmark. The 80 
minutes (14 hours) per day for in- 
cidental time has been endorsed by 
many contractors as quite reason- 
able. This does not include such 
special incidental labor as study 
time, handling of heavy tools, ete. 

The morning and _ afternoon 
“coffee break” item (10 minutes 
each) may cause some raised eye- 
brows. This has become an accepted 
practice in office and industrial es- 
tablishments and electricians feel 
that they are as much entitled to it 
as men in other endeavors. 

Now, compare the 80 minutes of 
Column B with the 150 minutes of 
Column A (some 1960 projects). 
These current jobs show an added 
one hour and ten minutes per man 
per day for incidental time. Here 
the mechanics insisted on being 
paid for changing their clothes, pro- 
longed relief periods, and then 
waste ten minutes or more waiting 
for quitting time. 

Next, note the 30-minute total in- 
cidental time in Column C (193 


DISTRIBUTION OF TIME 
A-SPCL reports B-Recomm. G-1938 reports 
1960 standards 
ESA ; 


— Actual installation time 

— Normal incidental time 

Ey — Special allowances 

| — Wasted time (indiv mechanics,not the crew) 


HIGH-VOLTAGE CABLES—IN THE LENGTH YOU 
NEED—NOW AVAILABLE “OFF THE SHELF” 


More and more contractors are being invited to 

bid on projects which include high-voltage cable. 
Now you can go after this profitable business, 

because Rome has made it possible for you to: 

1. Get the cable you need, when you need it, 
in the length you need. 

2. Get cable of the quality the job requires. (In 
high-voltage work, “second best” cables can eat 
up your profits during call-back after call-back. ) 

Today you can order the length of high-volt- 
age cable you need—ten feet or ten thousand— 
right “off the shelf,” through Rome’s new stock- 
piling program. 

And you'll get the quality your customers ex- 
pect—the same Rome cables that have earned 
their reputation the hard way: through miles 
upon miles of high-voltage jobs over the years. 


Popular sizes 5 and 15 kv Rozone Roprene sin- 
gle-conductor cables are currently being stocked 
at Rome in the sizes most frequently needed. 
This gives you a quick answer to a wide variety 
of cable problems. Rozone is a versatile, long-life 
insulation that resists ozone and moisture. Ro- 
prene is tough neoprene jacketing that resists 
weather, fire, oils, chemicals, heat and aging. 


Start on your next job Your next bid may be on 
a school, commercial building, or industrial plant 
which requires high-voltage cable. Be ready for 
this business. Your Rome distributor is the man 
to call for 5 and 15 kv cable. Ask him about it 
this week. 

Rome Cable Division of Alcoa, Dept. 7-120, 
Rome, N. Y. 


ROME CABLE 


Division OF ALCOA } 
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a gentle tap... 
Z settle for ordinary 
switches again! 


See 


‘ 


LEVITON AC. 


TOUCH 
SWITCH 


Installs in any position...small enough to fit any gem box and standard wall plate 
...and notice that quiet, ‘‘love tap’ operation! Leviton’s new 15A—120-277V. AC 
Touch Switch is a natural for homes, schools, apartments, office buildings, hos- 
pitals, industrial plants... anywhere! Tap it from any position, any angle! 


CHECK THESE SPECIAL FEATURES: 


SAFE OPERATION—install vertically, horizontally or upside down, yet a gentle tap gives 
positive, non-stalling action. Can't hang up...in any position. Special heavy silver 
contact points increase safety margin, prolong service life. 

EASY INSTALLATION—side wired for convenience. Only 1” in depth. Large head brass 
terminal screws, backed out and staked, accommodate up to No. 10 conductors. 
Mounting screws are locked in straps ready-to-install. Interchangeable with any 
standard switch and wall plate. 

HIGH CAPACITY—will accommodate high inductive loads of fluorescent systems, or full 
rated capacity of incandescent filament lamp loads. Take full load currents up to 
80% of the switch rating for motor control. 

RUGGED CONSTRUCTION—simplified construction and advanced design assure maxi- 
mum efficiency, long life under heavy duty use . Heavy gauge steel plaster ear 
straps are riveted to housing for permanent assembly. 


Creatively engineered and subjected to exhaustive “in-use” tests, Leviton AC Quiet 
Switches have proven themselves ideal for the new 4-wire electrical systems requir- 
ing switches rated at,277 volts. Available with brown or ivory button. 


Listed by Underwriters’ Laboratories, Inc. For complete details write to: 


Your best jobs are done with... | LEVITON 


Leviton Manufacturing Co Brooklyn 22, New York « Chicago e Los Angeles * Leviton (Canada) Ltd., Montreal, 
For your wire needs, contact our subsidiary AMERICAN iNSULATED WIRE CORP. Pawtucket, R. I. 


projects). This is almost an hour 
less than the recommended stand- 
ard (B) and two hours less than 
the 1960 reported projects (A). 
While this limited time may seem 
radical, such conditions were com- 
mon among all building trades from 
1931 through 1938 when work was 
hard to come by. Men were glad 
to be working and were willing to 
give a large percentage of the day 
to actual installation work. 

Table II represents another way 
of looking at the 8-hour day with a 
breakdown. of four categories in- 
cluding actual installation time. It 
has the advantage of emphasizing 
the “wasted time” item in Column 


A. The bar-chart is a graphic pres- 


entation of the Table II listing. All 
illustrations emphasize the impact 
of mechanics’ attitudes on the pro- 
portion of each day actually devoted 
to installation work. 

Better Office Support. In normal 
times, contractors think they sup- 
port their field men well. When 
times get slow or dull, they find that 
they can do much better. Job visits 
are more frequent, working draw- 
ings are more complete, and mate- 
rial deliveries are followed more 
closely. Improved office supervision 
boosts over-all job efficiency and 
saves the job foreman’s time. 
Through personal contact, he gets 
pertinent information more quickly, 
solves problems on the spot and 
spends less time tracing materials. 

Other Trades. During slow times, 
other trades experience the same 
general upgrading of productivity 
as the electricians. They too have 
their better men on the job, work 
is stepped up, and more cooperative 
attitudes benefit all concerned. 

How Much Reduction? At this 
point, a logical question might be: 
How much ean a contractor reduce 
his labor units during such periods? 
To answer that, one would have to 
know just what is represented by 
the individual’s “standard unit”; 
what type of crew is to be used; the 
nature of the work; and many other 
pertinent things. To get some idea, 
we can use some general figures. 

Let’s assume that we have three 
periods in the construction cycle: 
boom, average and low. Call the 
average 100%. Studies show that 
in boom times the average labor 
cost unit must be boosted 10% to 
15%. In dull times it can be low- 
ered about 15%. That gives about 
a 30% range between the two pe- 
riods. War time periods, however, 
run exceptionally high. 
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New Skil Roto-Hammer—low 


est cost 


way to drill masonry holes! Compare: 


netlbeees 1 Carbide Bit 19.38 h $80.14 (lab C 
arbide Bi .38 hours .14 (labor ‘ost: 
DRILLING required* of labor plus bit) 8¢ per hole 


‘TEST 


Based on 1000 


holes (%” x 4” 
deep) in masonry ORDINARY | 24 Star Drills 100.4 hours $337.20 Cost: 
—labor at $3.00 HAMMER needed of labor (labor plus bit) 34¢ per hole 


per hr. 


*New Skil carbide bits stay sharp 20 to 30 times longer than star drills. 


The SKIL Roto-Hammer is not only the fastest way to drill holes, but easiest too. Auto- 
matic power rotation eliminates tiresome hand turning of star drills. 

Ask your Skil distributor for demonstration, today. Look under ‘‘Tools—Electric” 
in the Yellow Pages. Or write Skil Corporation, Dept. 130M, 5033 Elston Avenue, 
Chicago 30, Illinois. In Canada: Skiltools Limited, Trenton, Ontario. 


No springs to break. Electro 
pneumatic drive eliminates 
springs for lowest mainte- 
nance cost. Model 726 (14°-1"); 
Model 736 (17-2”). 


... AND SKILSAW POWER TOOLS 


~— 


WESTINGHOUSE 


40W HIGH EFFICIENCY H E 
PREHEAT-RAPID START a ° 
F4OHE 


Westinghouse HIGH 


the brightest 40-watt 
lamps you 


® 3200 Iumens output for 40-watt lamps 


© 6400 lumens output for 96" Slimline lamps 
® No premium cost 


ee 


il ll et a i Be 


®@ No extra cost for power 
e Just snap into your present fixtures 
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EFFICIENCY Lamps... 


and slimline fluorescent 


can buy 


Now you can increase the lighting level in your 
factory, office, warehouse or store without chang- 
ing a single fixture, without adding to power costs 
and without paying a premium price forthelamps. 


These new High Efficiency Westinghouse Fluores- 
cent Lamps (40-watt Universal and 96" Slimline 
types) give 15% more light than the cool white 
and 36% more light than the daylight lamps you 
now use. They maintain highest levels of light 
over their long life. 


WESTINGHOUSE LAMP DIVISION 
Westinghouse Electric Corporation, Bloomfield, N. J. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


Try High Efficiency Lamps in an entire work area. 
If you don’t agree that you get more light— 
softer, more comfortable light—we will exchange 
them for any Westinghouse fluorescent lamps 
of your choice. 


Order new ‘‘H.E."’ lamps today from your author- 
ized Westinghouse Lamp Agent or nearest West- 
inghouse Lamp Sales Office. You can be sure... 
if it’s Westinghouse. 


Westinghouse 
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SORGEL’S SPECIALIZATION 


assures Quiet Quality dry-type transtormer 
performance that’s the finest in the industry 


SCHOOL BUILDINGS 


88 


OFFICE BUILDINGS 


—_— 


—_—_ 


= ————_— SS _ - 
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Since 1916 the principal products at Sorgel Electric 
Company have been dry-type transformers. Because 
of this long-time pioneering, specialization and 
experienced engineering, Sorgel customers are 
assured of continuous, more dependable transformer 
performance. 


The Quiet Quality of Sorgel dry-type transformers 
provide the highest efficiency, which reduces oper- 
ating costs. Sorgel specialization assures a product 
that requires little or no maintenance, and a design 
that’s easy, more economical to install. 


Hy 


MERS © SPEC, 


4 
“Op, 
<. 

oP 


S3|| 


HOSPITALS 


Imaginative progress has been, and is being, made 
every day at Sorgel. In all forms of modern elec- 
trical distribution the Sorgel product is your best 
buy in stepping down higher distribution voltage to 
utilization voltage for institutional, commercial and 
industrial buildings. Look for the Sorgel mark, and 
when you find it, you'll know this electrical instal- 
lation was the first choice of a quality-conscious 
Consulting Engineer, Plant Engineer, Contractor or 
End-user who wanted to assure dependable, uninter- 
rupted electrical distribution. 


SORGEL 


SOUND ry?! 
TRANSFORM ERS 
= 


Complete Line for Every Purpose up to 10,000 ‘Kya; up to 15,000 Volts, 
Including Special Transformers and Saturable Reactors 


SORGEL ELECTRIC COMPANY 


Bie Dalits Ui 


836 West National Ave., Milwaukee 4, Wisconsin 


Sales engineers in principal cities. Consult the classified section of your telephone directory or communicate with our factory. 
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Se = SHOPPING 


CENTERS 


tend 


FOR MORE INFORMATION ON 


NEW PRODUCTS 
CATALOGS, BULLETINS 
ADVERTISEMENTS 


USE THESE CARDS 


PRODUCT NEWS, PRODUCT BRIEFS: 
Use first line of boxes. Insert item numbers 
of products on which more information is 


desired. 


CATALOGS, BULLETINS AND ENGINEER- 
ING DATA: 
Use second line of boxes. Insert item numbers 


of literature desired. 


ADVERTISEMENTS: 


Use third line of boxes. Insert page numbers 
of advertisements on which additional infor- 
mation is desired. Where more than one ad- 
vertisement appears on the page, include the 


manufacturer's initials. 


APORTANT... 


@ PLEASE PRINT LEGIBLY 


@ USE BLACK OR DARK BLU 


@ DO NOT USE PENCIL OR Rl 


FOR MORE INFORMATION O 
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| Use third line of boxes. Insert page numbe 

\ | of advertisements on which additional infe 

| mation is desired. Where more than one a 
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@® DO NOT USE PENCIL OR RUBBER STAM 


| 


Power Switching Center (1) 


New standardized switching 
centers are coordinated combina- 
tions of load interrupter switches, 
operating mechanisms and fuses in 
metal housings under a single as- 
sembly rating. Eight voltage rat- 
ings are available from 2.4 to 14.4 
kv. Each assembly is rated for 
maximum continuous current and 
for symmetrical MVA and asym- 
ametrical amperes on system short 
circuit. Switch will close safely and 
operating mechanism will hold on 
fault current. Either boric acid or 
current limiting fuses are available. 
Fuse compartment is accessible 
from the front through a door-key 
interlocked with switch operating 
mechanism. Standardized bays” or 
cubicles are available in a large 
variety of arrangements for en- 
trance, feeder or auxiliary applica- 
tion and are readily assembled into 
power switching centers. Manual 


operating mechanism is of the 
stored energy type and switch op- 
eration is independent of the speed 
with which the handle is moved. 
Pneumatic operators are available 
for remote or automatic operation. 

Co., 


I-T-E Circuit Breaker 


‘Greensburg, Pa. 


Fluorescent Fixture (2) 


A new fluorescent fixture adapted 
- to a wide variety of special, wall 
mounting lighting applications. It 
makes use of two lighting compo- 
nents, up and down, either inde- 
pendently or jointly depending upon 
the lighting needs of location where 


it is mounted. Fixture is called 
Multi-Purpose Wall light. It makes 
three distinct types of lighting 
available from a single unit. When 
both downward and upward compo- 
nents are used, a desirable balance 
of general illumination with direct 
reading or work light is obtained. 
Up light provides general room 
lighting, downlight only permits 
reading, working, etc., without 
lighting an entire room. Fixture is 
made in 2-, 3- and 4-ft lengths. 
Catalog is available. 

Miller Company, Meriden, Conn. 


Lighting Fixture (3) 


A new 4-lamp commercial unit, 
called “Fairview-IV,” has one-piece 
Cleartex enclosure. It measures 14 
in. in width. The 4-ft units accom- 
modate four rapid-start lamps and 
can also be obtained for two, three 
rapid-start lamps. The 8-ft unit is 
available in tandem rapid-start or 
8-ft slimline, 2, 3 or 4 lamps wide. 
The surface mounted Fairview-IV 
measures 42-in. deep. Fixture can 
also be suspended when used with 
A-J adjustable hangers. 

Day-Brite Lighting, Inc., 6260 
N. Broadway, St. Louis 15, Mo. 


Cable (4) 


A new small-diameter plastic con- 
trol cable known as Okonite P-30, 
is a general purpose control cable 
for utilities and industries suitable 
for all types of installations—con- 
duit, aerial, duct, tray, direct burial, 
in wet or dry locations. Multi-wall 
construction offers three-fold elec- 
trical protection. Double wall of 
mechanical _ protection against 
chemical attacks of oils, acids, 
alkalies and other materials plus 
tough physical and flame-resistance 
qualities of Okoseal outer jacket 
makes cable ideal for use under 
rigorous operating conditions. Rec- 
ommended particularly for de cir- 
cuits in wet locations and for tem- 
perature ranges to 75C. 

The Okonite Company, Passaic, 
Med 


Motor Starters (5) 


Size 00 magnetic contactors and 
starters for low-hp light duty ap- 
plications have been added to the 
G-E 100 line of motor starters. De- 
signed specifically for controlling 
conveyors, small pumps and fans, 
they incorporate all the features of 
the 100 line. Vertically slanted con- 
tacts, with horizontal action, reduce 
contact contaminations from dirt 
and dust. The “start wire’ in the 
strong-box coil is Mylar insulated. 
Available for either 115 or 230 
volts, the 00 starters and contacts 
are single, 2- or 3-phase with rat- 
ings from 4 to 2 hp. 

General Electric Co., 
tady 5, N. Y. 


Schenec- 


Luminaire (6) 


New motif wraparound luminaire 
is fully enclosed and shielded by an 
especially developed refractor-dif- 
fuser lens. Unit is shallow having 
an apparent depth of 23 in. when 
viewed from the side. Refractor- 
diffuser is made of color stabilized 
polystyrene. Wireway cover is re- 
movable. Knockouts provided for 
surface, suspension or end-to-end 
installation. Available for 2- and 
4-lamp rapid start operation. Lumi- 
naire channel is grooved to accom- 
modate sliding clamp type hangers. 

Mitchell Lighting Div., Compco 
Corp., 1800 N. Spaulding Ave., Chi- 
cago AT, Ill. 
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(7) 


Luminaire 


New 2500 Series ‘“Urbanoval”’ 
end-mounting street lighting lumi- 
naire for residential areas or sec- 
ondary streets where uniform, low- 
level lighting is desired. It is 
designed for 100-, 175- or 250-watt 
mercury lamps or incandescent 
lamps up to 4,000 lumens. A choice 
of two Revere-Corning Pyrex re- 
fractors provides ASA-IES Type II 
or Type II 4-way distribution pat- 
terns with clear lamps, or Type III 
or 4-way distribution with phos- 
phor-coated mercury lamps. Unit is 
available with choice of 13 in. or 2 
in. slipfitter. Bulletin is available. 

Revere Electric Mfg. Co., 7420 
Lehigh Ave., Chicago 48, IIl. 


(8) 


A new low-voltage high-current 
disconnect switch for steel mill and 
heavy industrial use. Suitable for 
750-volt operation, the copper 
“Wedge” type switch is available 
in a standard 5000-amp unit or in 
multiples of 5000 amps for use in 
gang-operated applications. Both 
single-throw and double-throw de- 
signs are offered. Some of the de- 
sign features include self aligning 
hard-drawn copper contact wedges; 
positive non-fatiguing back-up 
springs; silvered contact surfaces; 
locking type operating handle; and 
copper cross-section. 

Delta-Star Electric Div., H. K. 
Porter Company, Inc., 2487 Fulton 
St., Chicago 12, Ill. 


Disconnect Switch 


* 


Load Center (9) 


A new duplex circuit breaker 
load center is designed for back-to- 
back assembly in a circuit breaker 
case of standard size. The breaker 


mechanism is mechanically attached 


to a rigid steel back plate. Duplex _ 


circuit breakers are available in 
the following ratings: 15A-15A; 
15A-20A; and 20A-20A at 120/240 
volts ac. Single circuit breakers of 
the same electromechanical design 
are available in 15, 20 and 30 amps 
at 120/240 volts ac ratings. Load 
center panel boxes are available in 
2 through 42 circuit sizes in vari- 
ous types. Dimensions of smallest 
box are: 52 in. wide, 72 in. high, 
and 23 in. deep. For the largest 
box, 15%s in. wide, 4943 in. high and 
53% in. deep. 

Bryant Electric Co., 
2, Conn. 


Bridgeport 


Electrical Tape (10) 


A new cold-weather vinyl elec- 
trical tape is called Slipknot “CW.” 
The working range is from 20° be- 
low zero to 120° above. Slipknot 
CW vinyl] electrical tape is 84 mils 
thick and it is marketed only in 66- 
ft rolls at present. 

Plymouth Rubber Company, Inc., 
Canton, Mass. 


Batteries (11) 


Nickel-cadmium batteries have 
been added to this line of industrial 
storage batteries. The batteries, 
having nickel- and cadmium-oxide 
active materials contained in per- 
forated steel pockets of positive and 
negative plates, are offered for use 
in a number of specialized applica- 
tions. It can be used in starting en- 
gines to generate emergency power; 
emergency lighting systems; switch- 
gear tripping in electric utility sub- 
stations; standby to assure contin- 
uous operation of microwave 
systems; emergency communica- 
tions and safety equipment in ma- 
rine service. The line is available in 
22 electrical sizes, with 8-hr capac- 
ity ratings ranging from 10 to 450 
amp-hrs, and in other special types 
and sizes. 

Exide Industrial Division, Elec- 
trie Storage Battery Company, Ris- 
ing Sun and Adams Aves., Philadel- 
phia 20, Pa. 


Enclosures (12) 


New submersible metalclad en- 
closures for power fuses, rated 13.8 
kv and 95 kv BIL, are available off- 
the-shelf in two basic designs. One 
design has a hinge-type door and ac- 
commodates solid-material boric- 
acid power fuse Type SM-5C. These 
fuses have interrupting capacity of 
500 mva, symmetrical, at 13.8 kv 
and a continuous rating of 400 
amps. The second design, intended 
for confined areas, mainly under- 
ground vaults, has a suspended-type 
door. It accommodates solid-ma- 
terial boric-acid power fuses Types 
SM-4B and SM-5B. Both enclosures 
are designed for indoor and outdoor 
installation on utility systems as 
well as in industrial and commercial 
buildings. They are wall-mounted 
and have compartmented phases. 

S&C Electric Co., 4435 North 
Ravenswood, Chicago 40, Ill. 


Current Limiting Units (13) 


Current limiting protection 
against high-value short-circuits, 
and provision for current metering 
on power circuits of 800-amp, 600- 
volt, now available in weatherproof 
construction. Similar current limit- 
ing units, with and without aerial 
lugs or metering for 240- and 600- 
volt distribution systems to 2,000 
amps, afford protection to 100,000 
rms amps. Wiping sleeves, stuffing 
boxes, or conduit entrances can also 
be provided. 

Hope Electrical Products Co., 24 
Long Ave., Hillside, N. J. 
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WI! TWIN UNITS FOR 
19” WIDE BOXES 


TYPE KSF=KLAMPSWITCHFUZ 

(Clamp-Switch-Fuse) 
Now-—twin hinged-cover 30/30 or 60/60 amp. 
switches for 19” wide enclosures! Formerly available 
only in 24” and 33” wide boxes, the new smaller size 
saves both space and money. 


Now-—only 4%” high instead of former 6” height. 
Permits almost 25% increase in number of circuits 
in any box, or reduces the size of enclosure needed. 


KSF Switches are ideal for installation where the 
more expensive handle-operated quick-make, quick- 
break switches are not required. 


KSF Switches have increased horsepower rating— 
are furnished for plug-in or bolt-on connections for 
quick, easy circuit changes. All contacts are heavily 
silver-plated. Padlock device on all switches. 


Your ® distributor has them in stock 


SINCE 1891 


catalog in 


aa IAM ELECTRIC COMPANY 


P.O. BOX 357, MAIN P.O.+ ST. LOUIS 66, MO, 


busduct + panelboards + switchboards + service equipment 
safety switches * load centers * Quikheter 
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THESE IMPORTANT 
ADVANTAGES... 


one-piece frame of highs 
strength aluminum 


one set of aluminum pipe 


afew optional parts adapt the ONE-MAN 
No. 777 segment bender to OPERATION 


supports for all pipe sizes fast, one-shot 90° bending safety valve in pump, oil by- 
one set of safe, quick-locking 1/2” thru 2” and thin-wall pass in ram, weighs only 65 
pipe support pins. bending 3/4’ thru 2’. Ibs. excluding bending shoes, 


Unmatched for over-all performance, the new Greenlee No. 777 does more jobs for you 
than any other bender of its type. Use it to make offsets .. . large sweeps ... concentric bends «ee 
one-shot 90° bends. . . thin-wall bends. 


Its 27-ton ram has power to spare for segment bending of steel or aluminum conduit and pipe 1-1/4” 
thru 4” — will bend extra heavy schedule 80 pipe. Comes equipped with a hand hydraulic pump, 
but can be operated with power pump for even faster performance. 


OPTIONAL EQUIPMENT FOR ONE-SHOT AND THIN-WALL BENDING 


One shot 90° bending 1/2” thru 2” Thin-wall bending 3/4” thru 2” 


90° bends in one 
shot An important 
exclusive advantage you 
get with this new, light- 
weight GREENLEE seg- 
ment bender. Simply by 
adding bending shoes 
and adapter, you can 


Quickly mounted 
thin-wall attachment The No. 777 segment 
bender can be quickly and economically converted 
make any bend up to to bend thin-wall conduit 3/4” thru 2”. Standard 
90° in 1/2” thru 2” con- No. 770 thin-wall attachments fit the No. 777 
duit or pipe in one shot! bender with only the addition of one roller. 


ASK YOUR DISTRIBUTOR FOR A DEMONSTRATION NOW! Write for bulletin E-249 
GREENLEE TOOL GO., 1937 Columbia Ave., Rockford, Illinois 


SIeaNLee JOB-PROFIT TOOLING 


--- cost control for contractors 


aE 


Fluorescent Ballast 


(14) 


A line of totally weatherproof 
fluorescent ballasts in a new, cylin- 
drical shape features core, coil and 
capacitor encapsulated in a special 
compound which also serves as bal- 
last case. The compound seals in- 
ternal components, forms corrosion- 
proof enclosure, eliminates conven- 
tional metal case and seam. Ballasts 
are supplied with standard pipe- 
threaded-nipple and movable zinc- 
plated steel mounting brackets; can 
be operated submerged if water- 
tight junction boxes are used. De- 
signed for proper lamp starting in 
temperatures as low as —20° F, 
ballasts meet all UL requirements 
and will replace every model in 
G-E’s conventional line of steel-case 
weatherproof ballasts. 

General Electric 
Schenectady 5, N. Y. 


Company, 


Floodlights (15) 


New wide-beam mercury-vapor 
floodlights, called Spreadliter, have 
been introduced. They feature uni- 
form distribution; full 18-in. para- 
bolic Anadol aluminum reflectors; 
fin-cooled aluminum socket housing; 
universal adjustment; easy servic- 
ing. Combination pole-top flood- 
lights with ballast are available as 
a complete package. Spreadliters 
for remote ballast mounting are 
also available in wall, crossarm, 
pipe clamp and pole top type. Color 
corrected 1000-watt lamp Spread- 
liters with ribbed lens 


project - 


spreads of 164° horizontal, 120° 
vertical. Clear lens types have a 96° 
circular beam pattern. 400-watt 
units with ribbed lens have beam 
spreads of 168° horizontal, 101° 
vertical. Bulletin is available. 

Steber Division, Pyle-National 
Company, 1834 North Kostner 
Ave., Chicago 51, Til. 


Adapter (16) 


Simplified wiring take-offs in un- 
derfloor raceway systems have been 
accomplished by a Duct-to-Conduit 
adapter which provides lateral take- 
offs to conduits at 45-degree angles. 
Grey iron casting adapters have 
two large conduit openings, 14-in. 
size, each at 45-degree angle to 
raceway, permitting entrance of 
two conduits to duct or two separate 
feeds from duct to independent 
units. Adapter, available for both 
No. 3 and No. 6 sizes of Wheatlan- 
duct, may be installed anywhere 
along a duct run. They are also used 
to side-feed the underfloor raceways 
from switch or panel wall boxes and 
to feed duct runs from boxes located 
on columns. Adapters may be used 
to feed isolated runs of duct or for 
conduit feed to isolated floor boxes. 

Wheatland Electric Products Co., 
500 Logan St., Carnegie, Pa. 


Transformer (17) 


‘A new epoxy-porcelain window- 
type heavy-duty high-current 
metering transformer, Type 
BKAW-M, has been introduced. 
Available in 5-kva, 8-7 kv and 15- 
kv insulation classes in current rat- 
ings 1000 through 4000 amps, the 
transformer combines the charac- 
teristics of epoxy-resin and creep- 
flashover characteristics of porce- 
lain. Toroidal windings on a 
continuously wound core are encap- 
sulated in epoxy resin which serves 
as insulation, support and case for 
transformer element. Porcelain 
sleeve provides insulation for pri- 
mary conductor. Transformer can 
be installed in any position. It is 
impervious to acid and salt atmos- 
pheres. 

Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 


Cartridge Fusés (18) 


A complete line of dual element 
cartridge fuses, called “Fuseking,” 
in 250-volt and. 600-volt range is 
now available. The snap-open jaws 
of the heat sinks are activated when 
heat from any source approaches 
300°F.--Thermal cut-out element 
provides time-delay performance. 
Fuse link elements are ruggedly 
constructed. It is listed by UL. 
Technical Bulletin Form No. 500 is 
available. 

Monarch Electric Division, El- 
Tronics, Inc., Jamestown, N. Y. 


Pushbutton Stations (19) 


A complete line of ‘“Merc- 
Amatic” mercury pushbutton sta- 
tions is now offered including multi- 
unit combinations with indicating 
light assemblies for panelboard as 
well as individual station installa- 
tions. All of these mercury actu- 
ated switch devices employ newly 
designed high current-interrupting 
capacity sealed mercury contactors 
with capacities up to 50 amps. They 
are dust, dirt and moisture-proof. 
Many models are designed for out- 
door weatherproof service. Bulletin 
No. 800 is available. 

Tigerman Engineering Co., 4332 
N. Western Ave., Chicago 18, Ill. 


(20) 


A new fluorescent fixture with a 
one-piece polystyrene diffuser and 
mounting two 40-watt rapid start 
lamps, provides glareless illumina- 
tion. Seamless sealed construction 
eliminates collection of dust and 
dirt. Diffuser is hinged from either 
side. Overall size is 34 in. deep by 
12 in. wide by 4 ft long. 

Modern Light Company of St. 
Louis, 7809 Maplewood Industrial 
Ct., St. Louis 17, Mo. 


Fluorescent Fixture 
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BM-21B 
Y2” Connector 
BM-22B 
%" Connector 
BM-23B 
1” Connector 


ALL BRIEGEL FITTINGS ARE U.L. 
APPROVED AS CONCRETE-TIGHT 


When setting E.M.T. in concrete you can 
make each job easier and more profit- 
able by using Briegel All Steel Indenter 
Fittings that have UL approval as 
Concrete-Tight. Contractors everywhere 
recognize their cost cutting qualities 
and the fact that they make each wiring 
job a better job. It is only natural that 
Briege! Fittings are the most widely 
used E.M.T. connectors and couplings. 


Y%" Coupling 


BM-41 BM-51 
Ya" Offset Connector 


BM Offset 
Connectors 


BM-42 BM-52 showing how ‘ 
%,” Coupling %," Offset Connector wires are Se 
BM-43 guided over ( o\N 
1” Coupling box edge. B ! 
Sage 


Save time and money with | ) 


ORIGINAL 
INDENTER 
FITTINGS 


Here is the combination that is unbeatable when it 

comes to easier E.M.T. installation at less cost. New 

lightweight plier size indenters make setting up 

thin wall conduit a breeze. B-M fittings are neater 
too! No unsightly nuts or projecting set screws. 


A few more of the plus features of B-M fittings are 
Concrete tight—Vibration resistant—Extra heavy 
bright zinc plate, salt spray and acid drip tested 
for corrosion resistance—Extra heavy 
positive bonding locknuts—smooth 
rounded edges or bushed throat type 
nnectors that prevent insulation 
damage—aAll steel construction with 
tra heavy gauge wall thickness. 


All B-M indenter type 
fittings far exceed the 
requirements of U. L. 
file card E 10863 and 
Federal Specifications 


METHOD 
TOOL 
(0. 


GALVA © ILLINOIS 


BM PLIER SIZE \ 
INDENTERS 
BM—No. 607 1/2” 
BM—No. 608 3%” 
BM—No. 609 1” 


USED THE MOST FROM COAST TO COAST 
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Fixture (21) 


A new weatherproof fixture for 
flush installation in earth, concrete 
or plaster, is designed for outdoor 
installation in gardens, around com- 


mercial buildings, ete. All-cast alu-_ 


minum construction assures max- 
imum corrosion resistance, and unit 
is sealed to meet all weather 
and grade conditions, Unit is de- 
signed for 150-watt, PAR 38 flood 
or spot lamp, sealed beneath a clear- 
crystal tempered lens. Internal ad- 
justment permits aiming of lamp 
in any direction up to 30° off the 
vertical. Standard unit measures 
9 by 9 in. and is tapped for 4 in. 
conduit side entry. Catalog No. 
5100 is available. 

Prescolite Manufacturing Corp., 
2229 Fourth St., Berkley, Calif. 


(22) 


A new tamperproof snap-cover 
protects outdoor receptacles and 
switches against moisture, rain, 
snow and ice, and also protects 
against vandalism, current pilfering 
and accidental shock. A _ built-in 
hasp permits use of a padlock on 
the Saf-T-Lok weatherproof device. 
A single deep snap-cover allows use 
of two large plug caps side by side, 
in any of 14 different 1-, 2- and 3- 
gang combinations. It is designed 
for vertical mounting. 

Bell Electric Co., 5735 S. Clare- 
mont Ave., Chicago 36, Ill. 


Cover Plate 


Overload Relay (23) 


A compact overload relay that 
compensatés for both heat and cold, 
operating on the same time curve 
at all temperatures from minus 
20°F to 165°F, has been announced. 
The “Balancing Bi-Metal’ is lo- 
cated in a separate compartment 
and is not affected by heat applied 
to the working bi-metal. The work- 
ing bi-metal and the compensating 
bi-metal, identical in size and con- 
struction, are joined by a coupling 
bar. Relay has a calibrating screw 
that permits setting for the exact 
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current required. It uses standard 
heaters and works equally well with 
either quick-trip or regular type. 
Available with all A-H magnetic 
starts in NEMA Sizes 0 through 
5, the ambient compensated over- 
load relay is supplied in ratings 
from 25 to 300 amps, continuous 
current. Normally supplied with 
manual reset, relays can be 
equipped with a change-over lever 
that provides manual or automatic 
reset, as required. 

Arrow-Hart & Hegeman Electric 


Company, Industrial Control Div.,— 


103 Hawthorn St., 


Hartford 6, 
Conn. ia Ry 


Annunciator System (24) 


A new Trans-Alarm solid state 
annunciator with complete portfolio 
of circuitry for every alarm func- 
tion is available. Components are 
the same as its other standard uni- 
tized types of conventional electro- 
magnetic and mercury models, 
with a full range of window sizes 
for back-lighted engraved name- 
plates, turrent lenses and bulls-eye 
signal indication. Each individual 
annunciator point is a_ self-con- 
tained component in removable 
plug-in type assemblies making 
every signal station independent 
from every other station and may 
be removed separately from the 
fully prewired chassis. 

Tigerman Engineering Co., 4832 
N. Western Ave., Chicago 18, IIl. 


Fittings (25) 


Indenter set screw couplings and 
connectors have been added to this 
_line of electrical fittings. Made of 
specially formulated soft steel for 
easy clinching, the indenter fittings 
feature extra heavy duty locknuts 
on rolled thread base. They are UL 
listed as concrete tight. Hach fit- 
ting is zine chromate plated for re- 
sistance to corrosion. Available in 
3 in., ? in. or 1 in. sizes. 

Electrical Tubular Products, 74- 
16 Grand Ave., Maspeth, N. Y. 


Step and Night Lights (26) 


A new series of step and night 
lights to illuminate outdoor 
weathertight or indoor low-level 
lighting applications. Heavy-duty 
all-aluminum construction includes 
threaded entries and suitable gas- 
keting for vaportight installations. 
Choice of cast louver face baked 
with glass panel, t}-in. tempered 


glass diffuser or Holophane Hi- q 
Stress asymmetric prismatic glass — 
lens. Diffusers are caulked in face — 
to insure watertight seal. Available — 
in three sizes—for either surface — 
or recessed mounting with cast 
aluminum external splice compart- 
ment for thru-circuit wiring and 
choice of incandescent or fluores- 
cent lamps. Literature is available. 
McPhilben Lighting, Inc., 1329 
Willoughby Ave., Brooklyn 37, 
Na 


Capacitor (27) 


New 50-kvar capacitor units for 
all 60-cycle voltages from 2400 to 
13800 volts. Now 4 in. wide and 
with maximum height of 83% in., 
these units retain the standard 
mounting dimension of 158 in. for 
mounting in existing racks and 
blocks. They incorporate cooling 
features to maintain low internal 
operating temperatures for ex- 
tended service life. They have been — 
designed to meet all applicable 
NEMA standards for the perform- 
ance and testing of shunt capacitors 
rated 2400 to 7960 volts. They are 
impregnated with low-temperature 
Elemex suitable for operation from 
minus 40°C to plus 46°C. 

Line Material Industries, Me- 
Graw-Edison Co., Milwaukee 1, Wis. 


Intercom System (28) 


A new 16-station home intercom= 
munication system, designed to be 
interchangeable with an 8-station 
system to provide complete inter- 
com as well as radio facilities for all 
interior and exterior areas of the 
home. Outside doors can be answerd 
from any room; conversations can 
be held between rooms; baby, chil- 
dren’s or sick rooms can be moni- 
tored; private or non-private con- 
versations can be held. Units can 
be flush mounted or _ surface 
mounted, making the system adapt- 
able for homes already built as well’ 
as for new construction. 

Talk-A-Phone Co., 5013 N, Kedzie 
Ave., Chicago 25, Ill, 
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9:16 — 16 minutes to drill 4 holes in concrete wall and add lead 
inserts to receive screws. 9:21 — 5 minutes to mount back panel 
to wall. 9:31 — 10 minutes to punch out knockouts and attach 


conduit. 9:33 — 2 minutes to put center case section in place and 


A-1360 


tighten side screws. 9:38 — 5 minutes to pull cables and connect 
to terminals. 9:40 — 2 minutes to fasten front panel to center 
section with side screws. Installing time: 40 minutes instead of the 
usual hour and a half! 


35°70 smaller, lighter, new whisper-quiet dry-type transformers 
cut installing time in half! 


New A-C design eliminates common installation 
problems! Unique 3-piece case makes handling, wir- 
ing go like clockwork. 35% smaller and lighter, you 


can install them in 40 minutes instead of the usual ; 


90 minutes. 


And they’re whisper-quiet. Every known factor 
in subduing noise has been incorporated ... core 
_impregnation, core and coil assembly suspension 
isolated from case...plus use of nonresonate cas- 


ing. Exclusive Curvacore construction lowers exciting 
current, core losses. 


This new 600-volt class indoor dry-type trans- 
former line is available in sizes 3 to 50 kva... for 
on-the-site load center applications where critical 
voltage must be maintained. 


See your nearby A-C office for details or contact 
Allis-Chalmers, Power Equipment Division, Mil- 
waukee 1, Wisconsin. 


Curvacore is an Allis-Chalmers trademark 
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Lighting Fixture (29) 


A new dust and moisture resist- 
ant fluorescent lighting fixture for 
food handling and processing loca- 
tions, is known as the “D.M.R. 
Unit.” The smooth top permits 
mounting fixture flush against ceil- 
ing. A one-piece plastic enclosure 
allows visual maintenance inspec- 
tion. Fixture can be hosed down. 
Unit is a 2-lamp, 4-ft unit for indi- 
vidual or continuous mounting. 
Available with either clear or dif- 
fusing Acrylic plastic enclosure. 
Booklet is available. 

The Miller -Company, Meriden, 
Conn. 


Ly 
Motor Controls (30) 


A new line of motor controls de- 
signed to start, stop and protect 
electric motors on irrigation pumps 
and deep well pumps of the turbine 
and other similar types. Known as 
Type “IP” irrigation pump con- 
trols, units are electrically similar 
to combination starters, but are 
provided with special rain-tight en- 
closures. Each control is a single 
unit that consists of a fusible dis- 
connect switch or a circuit breaker 
mounted in series with A-H Type 
“CRA” contactor. Two or three 
overload protective relays are pro- 
vided. Enclosure is separated into 
two compartments. Upper section, 
which is not ventilated, houses dis- 
connect switch and contactor. Over- 
loads are isolated in lower com- 
partment, which is adequately 
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ventilated to ‘prevent overheating 


and tripping of overload relays. 
Controls are supplied in NEMA 
sizes 1, 2, 3, 4 and 5 providing rat- 
ings up to 200 hp at 440-550 volts 
and are usually supplied in 3-pole 
construction for 3-wire, 2- or 3- 
phase power systems. 

Arrow-Hart & Hegeman Electric 
Co., Hartford, Conn. 


Lighting Unit (31) 


New Gimbal ring light rotates 
360° horizontally, tilts 80° verti- 
cally and accommodates a 150-watt 
PAR-838 spot or flood lamp. Unit is 
designed for use in stores, restau- 


rants, lounges, theatres, display 
rooms and auditoriums. It fea- 
tures the patented “T.N.T.” 


(Twist-N-Turn) mounting. Unit is 
recessed 82 in. into ceiling, has 
spring clip that allows removal of 
cover plate for access to outlet box. 
The 660-watt, 250-volt side prong 
socket is porcelain, heavy duty. UL 
listed. 

Marketing Mfg. Co., 1581 N. 
Kingsbury St., Chicago 22, Ill. 


Switch Plate (32) 


A “Panelescent” electric light 
switch plate provides a guide light 
in a darkened room. The “Nite-Lite 
Switch Plate’ may be used wherever 
there are single-toggle switches, 
including homes, offices, hotels, mo- 
tels and factories. Switch plate con- 
tains a Panelescent lamp that pro- 
duces enough light to be visible 
through the white plastic covering 
it. When a switch is turned off, the 
Panelescent light is activated and 
provides light. When switch is 
turned on, the Panelescent lamp is 
extinguished. It is listed by UL. 

_ Sylvania Electric Products, Inc., 
730 Third Avenue, New York 17, 
N.Y. 


Troffer (33) 


A new series of 4- by 4-ft troffers 
has been added to this line of re- 
cessed fluorescent lighting equip- 
ment. Troffers may be used indi- 
vidually or in conjunction with 
Speedomatic troffers. They are 
available with either of two shield- 
ings—polystyrene plastic dish or 
plastic louvers. Shielding is con- 
tained in a door frame that hinges 
or opens from either of two sides. 


Troffers are available in three 
types. 
Smitheraft Corp., Chelsea 50, 
Mass. 


Combination Unit (34) 
Three. new aluminum enclosed 


‘meter socket—load center combina- 


tions are now available. Providing 
space for six 240-volt, 2-pole, cir- 
cuits, the new combination units 
offer convenience of a meter socket 
and a circuit breaker load center 
within the same enclosure. Three 
ratings are available—100 amps, 
150 amps and 200 amps. All have 
surface mounted raintight enclos- 
ures and are single-phase, 3-wire 
devices designed for installation on 
120/240-volt ac systems. Insulated 
groundable neutrals are standard. 
For use in residential and farm 
line-pole applications, the units are 
listed by UL as non-interchange- 
able, Class NI service entrance 
equipment. They may be installed 
with G-E’s new 70 and 100-amp 
Type TQAL plug-in breakers. Bul- 
letin GEA-7075 is available. 

General Electric Company, Plain- 
ville, Conn. 


Motors (35) 


A new line of fractional horse- 
power ac motors, called “Duty Mas- 
ter.” Line is available in 1/20, 1/12, 
4, 3, 4, 4, 4 and ? hp ratings. Ca- 
pacitor-start, split-phase, and poly- 
phase units are made in frame 
sizes 48 and 56; repulsion-start 
induction-run models come in frame 
size 56. Open protected; totally 
enclosed, fan-cooled; totally en- 
closed, non-ventilated; and ex- 
plosion-proof enclosures may be 
specified. Duty Master sleeve bear- 
ing motors may be mounted either 
vertically or horizontally with mod- 
erate end thrusts. Stator windings 
feature Mylar slot insulation with 
cuffed ends. Built-in thermal pro- 
tectors operate in event of excessive 
motor temperature or excessive cur- 
rent input. Mounting is provided 
for either manual or automatic 
reset types. 

Reliance Electric and Engineer- 
ing Co., 24701 Euclid Ave., Cleve- 
land 17, Ohio 
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INSTANT 
POWER 


anyplace...anytime 
with a 


It’s here! The new 3000-watt Zeus Port- 
able Electric Generator now provides 
contractors everywhere with a reliable 
source of AC power .. . eliminates costly 
power-line installations . . . pays for itself! 
The job-proven Zeus features three fused 
outlets (115v & 230v) . . . dependable 
direct-drive gas engine . . . plus the ex- 
clusive Borg-Warner PMA* generator 
that never wears out! Lightweight Zeus 
generators deliver continuous full voltage 
for hours without overheating! 


PORTABLE ELECTRIC GENERATOR 


Model GW-300 shown with 


optional casters, frame and fuel tank. 


PRODUCTS 


another product of 


BORG-WARNER CORPORATION 


Pesco Products Division 


Also available in 1250-watt models, Zeus 
units provide low-cost portable power at 
any construction site. Send the coupon 
below today for complete information. 


*The Permanent Magnet Alternator eliminates 
brushes, commutators, and slip rings 
... minimizes maintenance. 


COMPANY. 
STREET. 
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PESCO PRODUCTS DIVISION e BORG-WARNER CORPORATION 
24700 North Miles Road « Bedford, Ohio 


Please send me complete information about the following Zeus 
Portable Electric Generators [_] 3000-watts [_] 1250-watts. 


NAME TLE 


Cy ONE STATE 
EXPORT SALES: Borg-Warner International Corporation » 36 South Wabash Avenue « Chicago 3, Illinois a ae pe ie a ee 
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Only C-L-X 


Continuous Lightweight eXterior 


by Simplex 


M@ What C-L-X Is 


Simplex C-L-X is a packaged combination of cable and a pliable, 
corrugated metal sheath that’s impervious to liquids and gases. 
It requires no separate duct or conduit regardless of environment. 
It is available with sheaths of steel, copper, or aluminum with or 
without plastic jacketing. 

C-L-X is manufactured by a unique, continuous process as 
shown in the sketch below. 

C-L-X has the imperviousness of lead, the strength of conduit, 
and the pliability of a non-sheathed cable. No other system com- 
pares with C-L-X. 


ELECTRICAL WELOING OF SHEATH 
seat = OUTER ROLLER ELECTRODE 


HOLLOW INNER ELECTRODE 
CORRUGATED SHEATH 


MY 


MOTION 


CORRUGATING UNIT 
SHEATH FORMING 
METALLIC STRIP 


M What C-L-X Does 
Cuts Installation Costs 


A Southeastern utility company needed a second feeder when 
the load capability of one of its substations was doubled. 

For reasons of economy they wanted a cable which would be 
used in a single length for both underground and aerial use. 
3-conductor 500 MCM polyethylene-insulated, shielded 15KV 
C-L-X with polyethylene jacket was selected. 

The route for the installation called for about 240 feet directly 
buried in the substation property with four 90-degree bends and 
one 45-degree bend from pothead to riser pole. The corrugated 
metallic sheath offered both mechanical protection and the neces- 
sary pliability for installation. A 705-foot aerial section called for 
a 5-degree sweep and a 30-degree bend near the pothead on the 
field end of the cable. 

C-L-X was installed as a single length for both buried and aerial 
sections. The buried section was laid in a 3-foot deep trench with 
a 3-inch layer of sand above and below the cable. 

A utility engineer states “‘only 24 days were required for the 
installation of the cable, exclusive of splicing.”” A saving of more 
than $20,000.00 was realized by using C-L-X instead of a com- 
plete underground duct system. The carrying charges saved by 
this plan will pay for the present feeder in about three years. 
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Sealed Cable Systems 
Can do so many Jobs So Well 


Offers Unique Pliability 


Resists Chemical Attack 


This company had a corrosion problem with the electrical system in its 
calcium chloride reclamation building. Due to the highly corrosive atmos- 
phere of the building, conduit life was only 6 to 9 months. The conduit was 
replaced with a C-L-X cable system. Now, after two years of operation, the 
C-L-X system is still performing perfectly, shows no signs of deterioration. 


An oil refining plant was faced with an unusually difficult wiring installation 
involving both power and control. 

After examining every usable cable, refinery engineers selected C-L-X 
because it met the following requirements: (1) C-L-X could be made 
explosion-proof with the use of proper terminators. (2) C-L-X could be 
made in a continuous run for the lengths required, regardless of diameter. 
(3) The bending radii of C-L-X cables were sufficiently small to allow them 


to snake through a jungle of existing pipes. 


Protects Against Liquids and Gases 


An East Coast petroleum tank farm needed power and control wiring from 
a control panel to a series of motors used to circulate high octane fuel. 
Since an underground installation was desired, and the ground was satu- 
rated with oil, gas and water, it was imperative that the cable be completely 
liquid-tight and gas-tight. 

A C-L-X 8-conductor cable protected with PVC solved the problem 
perfectly. In addition, installation cost was far lower than that of unpro- 
tected cables pulled into conduit. 


@ What C-L-X Can Do for You 


Whenever you’re faced with a difficult installation of power, com- 
munications or control cables — or combinations —- remember [MPLEX 
this important fact: Only Simplex C-L-X cable systems offer you all 
of these advantages. ..Exceptional Strength... Unequalled Pliability... 


Protection from Liquids and Gases... Faster Installation. | RE & CABIF (0 
Send for Illustrated Brochure 2) 


Containing Application and Engineering Data Cambridge, Massachusetts 


\ \ E 
SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge, Massachusetts 


Oo Please send me a copy of your Simplex C-L-X brochure. (J Please have representative call. 
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(36) 


Baseboard Heater 


A new electric glass radiant base- 
board heater is for use in the bath- 
room. Cat. No. BBT600, is a 2-ft 
baseboard rated at 600 watts for op- 
eration on either 120 or 240 volts. 
Heater is designed for installation 
on surface of wall just above the 
sanitary base. It extends but 2 in. 
from wall. Heater features a built- 
in automatic thermostat. It is avail- 
able in either a polished chrome fin- 
ish or satin grey enamel which may 
be painted to blend with color 
scheme of bathroom. 

Berko Electric Manufacturing 
Corp., 212-40' Jamaica Ave., Queens 
Village 28, N. Y. 


Switches (37) 


New double-pole toggle and 
rocker switches. Double-pole toggle 
switches are rated 20-amp, 125-volt, 
ac 14 hp; 10-amp, 250-volt, ac 2 hp 
with full 20-amp, 250-volt, ac for 
non-inductive load. With a choice 
of mounting arrangements, ter- 
minals and circuitry available, 
switches are adaptable to a variety 
of heavy-duty industrial applica- 
tions. The new 20-amp, 125-volt 
rocker switches are available for 
flush or offset 2-hole mounting. 

McGill Manufacturing Co., Inc., 
Valparaiso, Ind. 


Timer 


(38) 

A new repeat-cycle automatic 
timer with concentric dials incor- 
porated within a single mechanism 
to close and open a load circuit in 
a timed sequence. On and Off op- 
erations are independently and in- 
finitely adjustable. In operation, 
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power is applied to new device 
through a sustained contact pilot 
switch. Frequency of switch action 
is controlled by bottom frequency 
dial, and load operation by top tim- 
ing dial. When load switch actu- 
ates, frequency dial resets to zero. 
The single-pole double-throw load 
switch energizes the load circuit for 
the period of time set on timing 
dial. In event of power failure, fre- 
quency dial holds its position and 
continues on when power is re- 
stored. 
Paragon 

Rivers, Wis. 


Electric 


Co., 


Two 


Troffers (39) 


New aluminum troffers for Power 
Groove lamps are designed to pro- 
vide maximum brightness control 
of the high-output lamps. Fixtures 
are available in single and twin 
sizes. Nominal unit lengths of sin- 
gle troffers are 4, 8 and 16 ft; twin 
troffers, 4 and 8 ft. Catalog is 
available. They are for use in offi- 
ces, stores and public buildings. 

The Miller Company, Meriden, 
Conn. 


Time Switch (40) 


A new 14-day time switch is used 
to turn a motor On one week and 
Off the next, and is designed spe- 
cifically to allow pumps, motors, or 
other equipment to “rest.” Called 
Model 14D1197, it is a single-pole 
double-throw switch. Every seven 
days the unit “make-breaks” to put 
one set of equipment on and the 
other off. 

Tork Time Controls, Inc., Mount 
Vernon, N. Y. 
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Motor Starters (41) 


A new concept in motor control 
design through 30 hp 550-volt offers 
unitized construction with all com- 
ponents front removable. Fea- 
tures include plug-in type pushbut- 
tons or selector switches, easily 
added in the field. Thermal over- 
load relays with trip indicator are 
trip-free and tamper proof. Ther- 
mal overload can be added in field 
without changing enclosure. Mag- 
net coils are molded type dual volt- 
age, 110/220 or 220/440, dual cycle, 
50-60. Coil has molded terminal 
board eliminating leads. Up to three 
auxiliary interlocks for pilot duty 
may be added. Bulletin 14-B2 is 
available. 

Furnas Electric Co., 1000 McKee 
St., Batavia, Ill. 
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Lighting Fixture (42) 


A new wall fixture designed pri- 
marily as a mirror light in bed- 
rooms and bathrooms. Fixture is 
rated for two 100-watt bulbs, can be 
mounted vertically or horizontally 
to any standard electrical outlet 
box, and measures 6 in. by 17# in. 
by 5 in. deep. Its contemporary 
glass is hand-blown in satin-fin- 
ished Thermopal. Glass is hinged 
so that it can be swung away for 
cleaning or relamping. 

Prescolite Manufacturing Corp., 
2229 Fourth St., Berkeley, Calif. 
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WORLD’S MOST WIDELY USED 
ELECTRICAL TEST INSTRUMENTS 


AMPROBE 


THE ONLY LINE THAT COVERS ALL YOUR TESTING NEEDS 
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AA 


The original pocket size 
snap-around volt-ammeter-ohmmeter 


AMPROBE RS-3 


5 current ranges. 3 voltage ranges, Ohmmeter speci- 
ally designed for the maintenance field. Rotary scale 
for faster reading and greater accuracy. Pointer- 
Lock “freezes” pointer at reading. Advanced printed 
circuitry laughs at rough handling, Advanced move- 
ment desigs—new internal core magnet with self 
shielding characteristics: By itself, the Amprobe 
RS-3 handles 99% of your test needs. With the 
Amprobe Oeca-Tran and Amprobe Energizer it covers 


EVERY testing situation, only $52.50 


The economy snap-around volt am- 
meter with many features of the 
great RS-3 including rotary scale, 
pointer lock, printed circuit, and ad- 
vanced movement design. 4 current 
ranges. 2 voltage ranges. 


Only $39.85 
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The advanced voltage tester that 
gives you current, too. Available in 
seven models, ranging from 10 amps 
to 100 amps in either 125/250 or 
150/600 volts. Choose the model 


that fits your job. Qnty $19.85 
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Keep all your electrical-test tools 
right at hand with this rugged, gen- 
uine cowhide leather carrying case. 
The Amprobe Test-Master Kit contains 
either the RS-3 or RS-1, the Amprobe 
Deca-Tran (extends amperage read- 
ings 10x; as high as 1200 amps), the 
Amprobe Energizer (multiplies sensi- 
tivity of any Amprobe 10x for 
readings on small appliances 
and fractional h.p. motors), 
and a separate covered sec- 
tion to hold your small hand 
tools within easy reach. 


Model TM-33 (with the RS-3): Only $84.50 
Model TM-11 (with the RS-1): Only $71.75 


e*eeeoeeeeeeeeeeeeeeeeeeveeeeeeeeeeeeeeeeee @ 


PYRAMID INSTRUMENT CORPORATION, LYNBROOK, N, Y. WORLD’S LARGEST MANUFACTURER OF SNAP-AROUND VOLT-AMMETERS. 
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Power Manipulators (43) 


Model LC-2 and LC-3 power 
manipulators control the ac power 


to furnaces and other resistive 
loads from 0 to 95%. Units are 


available to handle power loads up 
to 11 kva on 120-volt 60-cycle lines 
and 22 kva on 240-volt 60 cycle lines 
at efficiencies greater than 99%. A 
drive current of 1.5 ma de can re- 
duce the power to the load from 
95% to 0%. 

Loyola Controls, Box 90074, Air- 
port Station, Los Angeles 45, Calif. 


Grounding Devices (44) 


Seven new 20-amp grounding de- 
vices meet requirements of revised 
NEC. The line includes single and 
duplex receptacles, also available 
with round covers and a U-Ground 
cap. The 5800 Series devices are 
constructed to heavy-duty specifica- 
tion grade standards. Features are 
shallow bodies; side wiring; break- 
off links for 2-circuit wiring; dou- 
ble grounding screws and rustproof 
covers for both 34 in. or 4 in. out- 
lets. Listed by UL. 

Leviton Manufacturing Co., Inc., 
Brooklyn 22, N. Y. 


Transformers 


(45) 


Tamper-proof transformers for 
pad-mounted applications in resi- 
dential sub-divisions and shopping 
centers are now available in 25 to 
2500-kva ratings. Available in 
single-phase units 25 through 167- 
kva and 3-phase units 75 through 
2500-kva. Units 


compartments are protected by pad- 
locked doors and are flush with bot- 
tom of transformer base. Units are 
designed to be mounted on level con- 
crete foundations with underground 
connections. Side-by-side arrange- 
ment of terminal compartments 
provides for installation of larger 
capacity transformers without dis- 
turbing incoming or outgoing feed- 
ers. The two compartments are 
completely isolated from each other 
by a steel barrier without opening. 


General Electric Co., Schenec- 
Cady Si Naws 
Transformers (46) 


A new line of pole-mounted dis- 
tribution transformers is presently 
available through 10 kva and will 
soon be available in all sizes of the 
distribution transformer line. Ex- 
ternal mechanical features of the 
line include a deep-drawn, crowned 
cover; captive center-bolt hand- 
hole closure; reduction in cover 
hardware; weep-holes in clamping 
band. 

Moloney Electric Co., St. Louis 
20, Mo. 


Safety Switches (47) 


New heavy-duty, Type TH, and 
heavy-duty interrupter, Type THD, 
switches are capable of withstand- 
ing a 200,000-amp short circuit 
when used with G-E CLF high ¢a- 
pacity or other current-limiting 
fuses of comparable characteristics 
as defined in NEMA Standards 
FU1-1959. The enclosed safety 
switch is capable of protecting 
heavy electrical equipment installed 
where available short circuit cur- 
rent exceeds 100,000 amps. THD 
switches are available in rat- 
ings from 30 to 600 amps, 250 and 
600 volts ac; Type TH devices, 
available in same ratings. They 
feature visible blades, lugs for cop- 
per or aluminum conductors, and 
are listed by UL. 


Camera (48) 


A high-resolution type television 
camera,Model 700, with the option 


--of built-in sound channel for inter- 


com and educational TV applica- 
tions requiring crisp voice com- 
munication has been announced. 
Circuit features are low-noise Cas- 
code video input; 8 mc video band- 
width amplifiers; linear phase type 
aperture correction; automatic 
target sensitivity control; interlac- 
ing syne. generator; no-scan pro- 
tection circuitry for Vidicon; | 
totem-pole high-level video output; 
remote control of beam, target and 
focus. 

Tele-Tronics Corp., 12786 West- — 
ern Ave., Garden Grove, Calif. 


Boxes (49) 


Three new series of completely 
interchangeable FS boxes accommo- 
date virtually every cover, plate and 
wiring device. Included are 
weatherproof boxes taper-threaded 
for rigid conduit, boxes with spe- 
cial “rivet-point” locking set-screws 
for thin-wall EMT and a complete 
specification-grade line with deluxe 
compression fittings to cut installa- 
tion time in half in severe-service 
locations. Boxes are die-cast alumi-_ 
num in a new design. All three 
series are UL-listed and available 
in 4 and ? in. sizes in ten different 
hub styles, with or without addi- 
tional back-holes. Bulletin EFS is 


are completely General Electric Co., Circuit Pro- available. 
tamper-proof and accident-proof. tective Devices Dept., Plainville, Stonco Electric Products Co., 
Both high and low voltage terminal Conn. Kenilworth, N. J. 
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NEW S-2 TERMINAL BLOCK ASSEM- NEW PLUG-IN TERMINAL, another EXCLUSIVE SQUARE DIE-CAST ALUMI- 
BLY—with exclusive one-piece com- General Electric S-2 exclusive, installs NUM CASE—with baked-on  all- 
bination jaw and connector strap— in seconds—without tools, and with- weather finish — gives maximum 
permits an unbroken current path out removing any part of the meter strength, corrosion protection .. . pro- 
from meter blades to line wires for socket .. . greatly simplifying shop or vides full raintight construction 

excellent electrical conductivity, low field conversion to five or six terminal unitized hubs. And, modern styling 
heat rise, for added reliability. sockets. eliminates sharp, hazardous corners. 


- General Electric Announces... 
NEWS ya 


SQUARE 
METER 
SOCKET 


General Electric 5-2 sockets—for all 100-amp serv- 3. Lay-in wire connectors accommodate both 
ices—offer two exclusive new features providing aluminum and copper wire. 
greater reliability, increased versatility. 4. Positive one-way knockouts provide a perfect 


GREATER RELIABILITY is provided by unique knockout every time . . . eliminate prying or bending. 
one-piece combination jaw and connector strap—per- 5. Choice of neutral connectors—two channel or 
mitting an unbroken current path from meter blade to single lay-in neutral connector. 

line or load wires with minimum heat rise. 6. Unitized hubs are cast as part of case . . . no 
INCREASED VERSATILITY results from the extra charge for second hub at bottom. 

only true plug-in terminal on the market today . . . 
installs in seconds—without tools—for easy conversion 
to five or six terminal socket. 


PLUS 6 EXTRA VALUE FEATURES 


1. Largest wiring space of any die-cast socket 
144 cubic inches—permits fast, easy wiring. 


2 ican einen ee een GENERAL Qo) ELECTRIC 


NOW AVAILABLE. Contact your G-E Sales Office or 
Authorized Distributor for full S-2 information. Or, write 
General Electric Company, Somersworth, N. H. 711-01 


METER DEPARTMENT 


Control Centers (50) 


Redesigned motor control centers 
are available with bus ratings from 
600 to 1600 amps and voltage rat- 
ings from 110 to 600 volts. Hori- 
zontal buswork can be installed at 
either top or bottom of 20-in. wide 
by 20-in. deep motor control cen- 
ters. Vertical buswork is braced for 
50,000 rms. Six vertical bus sup- 
' ports are of nonbreakable, glass- 
filled polyester and are curve 
| molded. Vertical wiring troughs 
have been expanded in area from 
27 to 30 sq in. and conduit openings 
| are 14 by 14 in. A plug-in terminal 
| block is now standard. 
Allis-Chalmers Manufacturing 
Co., Milwaukee 1, Wis. 


Drop Light Reels (51) 


The grounding-type drop light 
reel, Model 800-G, is designed for 
maximum safety. UL listed ground- 
_ ing-type moulded plug cap fits all 
standard grounded electrical out- 
lets. The phenolic pistol-grip handle 
‘i 
! 


at 
fl 
1) 

iH 


| 


has grounded swing-open reflector 
guard, Levolier toggle-action switch 
and socket; built-in strain relief 
and grounding-type side conveni- 
ence outlet. When not in use, the 
~cord automatically retracts into its 
reel housing. All hardware is in- 
cluded for 180° wall mounting 
swivel or 360° full rotation ceiling 
mounting. Available in 20-ft 
lengths. 
Cordomatic Corp., 17th & Indiana 
Ave., Philadelphia 32, Pa. 
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Plastic Conduit 


Two new lines of rigid plastic 
electrical conduits have been an- 
nounced. Rigid PVC _ polyvinyl 
chloride plastic conduit, designed 
for both above and underground in- 
stallations, is available in two types. 
Type A light wall and Type II 
heavy wall plastic conduits are gray 
in color and produced in the full 
range of trade sizes 4 in. through 


6 in., in 10-ft and 20-ft lengths. As- , 


sembly fittings include couplings, 
adapters, elbows and a complete line 
of conduit access fittings available 
in all sizes. : 

Wheatland Electric Products Co., 
500 Logan St., Carnegie, Pa. 


Product Briefs 


(58) The Glastic Corp., Cleveland, 
Ohio, has added three new sizes 
to the line of U-shaped stator 
wedges for electrical motors— 
widths of x in., 44 in., and % in. 
... (54) New line of “Two-Hole” 
snap straps announced by Holub 
Industries, Inc., Sycamore, IIl., is 
made to snap on the conduit leav- 
ing both hands free for nailing. 


(55) The new “Dazy” hollow 
wall anchor is now available from 
the Arrow Expansion Bolt Co., 
Marion, Ohio. ... (56) The Wire- 
mold Co., Hartford, Conn., has de- 
veloped a cutting box for straight 
or mitered cuts designed to facili- 
tate cutting of their Plugmold 2200 
multi-outlet system raceway. 


(57) Columbia Cable and Electric 
Corp., Brooklyn, N. Y., announces 
the development of a new non- 
metallic sheathed cable. ... (58) 
Complete line of rigid aluminum 
conduit in 4 to 6 in. sizes has been 
introduced by Clayton Mark & Co., 
Evanston, Ill. # 


(59) Plymouth Rubber Co., Inc., 
Canton, Mass., has introduced a 
new instant tape dispenser and 
case called the “Flip ’n’ Cut” de- 
signed to hold the standard 66-ft 
roll of Slipknot No. 7 plastic elec- 
trical tape... . (60) New dual- 
phase, gasoline-driven electrical 
generating plants have been devel- 
oped by D. W. Onan & Sons Inc., 
Minneapolis, Minn. 


(61) International Resistance Co., 
Plastic Products Div., Philadel- 
phia, Pa., has developed a new 
type of insulating tape for use in 
electrical equipment, transformers 
and motor coils ... (62) The new 
Ditch Witch crawler trencher is 
available in either 9 or 12 hp mod- 
els from the Charles Machine 
Works, Inc., Perry, Okla. 


(52) 


Catalogs & 


fg. at “Ree 
pa - 


(63) CONTROL CABLE. 4-page bul- 
letin describes all - thermoplastic 
small-diameter control cable. The 
Okonite Co. 


(64) TRANSFORMERS. 8-page Bulle- 
tin 160 features full line of new 
Class B dry-type transformers. Ni- 
agara Transformer Corp. 


(65) HEATING Units. New “Infra- 


Mite” infrared heating units are 
described in literature. Apextro 
Products Co. 


(66) ELECTRIC and electronic con- 
trols in commercial and industrial 
air conditioning installations are 
covered in new handbook entitled 
“The Electronic Handbook.” Bar- 
ber-Colman Co. 


(67) MAGNETIC contactors and 
starters, Size 00, which have been 
added to the 100 line are described 
in Bulletin GEA-7304, 4 pages. 
General Electric Co. 


(68) ELECTROPLATING PROCESSES. 
24-page bulletin gives a brief de- 
scription of 18 available electroplat- 
ing processes. Hanson-Van Winkle- 
Munning Co. 


(69) LIGHTING FIXTURE catalog 
“Gallery of Lighting Inspirations” 
features an exclusive handcrafted 
collection of lighting fixtures in- 
spired by the Great Masters. Gill 
Glass and Fixture Co. 


(70) TRANSISTORIZED modular 
power supplies packaged to permit 
proper dissipation of heat and fast 
replacement of components are de- 
scribed in four-page brochure. 
Dressen-Barnes Corp. 


(71) Switcu. Loadmaster 100, a 
fused interrupter switch, is de- 
scribed in bulletin. Pennsylvania 
Transformer Div., McGraw-Edison 
Co. 


(72) CONTROLS. Catalog 62 con- 
tains photographs, drawings and 
descriptions of 19 types of Tachom- 
eters. Jones Motrola Corp. 


(73) HEAvy Duty trolley busway 
electrical distribution systems are 
described in 32-page Bulletin No. 
80. Feedrail Corp. 


(74) INDUSTRIAL SOLDERING IRONS. 
Bulletin GEC-1545, 4 pages, de- 
scribes complete line of production 
soldering irons for use on all elec- 
tronic equipment, meters, and in- 
struments. General Electric Co. 
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No. 5452 


No. 8700 Series 
‘luorescent Floodlight 


Ultra-Lite 


* 


Quad-Oval 


No. 7400 Series Floodlight 


Widest line of fixtures lets you light malls 
and parking lots the one best way for each job 


There’s one best way to solve each application problem 
in lighting parking lots, shopping malls, or other out- 
door areas. Planned with Revere Fixtures, you can do 
the job at hand without compromising on the type of 
equipment required to do it the best way. 


Revere offers the widest line of outdoor lighting 
equipment of any manufacturer. You can choose exactly 
the components you need — hinged or rigid poles... 
mercury, incandescent or fluorescent luminaires—flood- 


lights, fixtures and fittings. All Revere components are 
matched for easy installation, strength and balance, 
peak lighting efficiency and attractive appearance, too. 


Revere’s outdoor lighting catalog makes it easy for 
you to select equipment to solve more outdoor lighting 
problems of any type with fixtures that are best for the 
job. Write for your copy. Consult your Revere whole- 
saler about your next outdoor lighting job. 


OUTDOOR LIGHTING 


Revere Electric Mfg. Co. 
Long Distance Phone: Niles 7-6060 © Chicago Phone: SPring 4-1200 ¢ Telegrams: WUX Niles 
In Canada: Curtis Lighting, Ltd., Leaside, Toronto, Ontario 


e 7420 Lehigh Avenue ¢ Chicago 48, Illinois (In suburban Niles) 


i 
f confusion is over 


i 
| 


i; | 15-100 amos, 600 Volis ec, 
: gh 250 ae “6, 2 and 3 poles ‘ 
: : iR @ 240 volts a-c: 20,000 amps 70-225 amps, 600 volts a-¢, 
i Bek Replaces: EH, F and G breakers 250 volts d-c, 2 and 3 poles 
‘ ‘ Check Westinghouse for availa IR @ 240 volts a-c: 25,000 amps 


| 15-100 amps, 240 volts a:c, 
125 volts d-c, 1, 2 and 3 poles 


IR @ 240 volts a-c: 7500 amps Replaces: J breakers 


bility Of shis newest beaker. 


| 
| 


Newly Designed Westinghouse Breakers 


The confusing assortment of letters that tagged the breakers of the past should trouble you no 
more. The reason: clear-cut designations for the new smaller size Westinghouse breaker family. 


New designations mean that specifying is simple . . . identifying each breaker is easy. 
High interrupting ratings in smaller frame sizes mean you save as much as 50% on space. 


The Westinghouse design means that you have extra-long life, unfailing reliability. 
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| 
| 
i 
| 
125-400 amps, 600 volts a-c, 125-800 amps, 600 volts a-¢, 
_ 250 volts dc, 2 and Sy: oo 250 volts d-c, 2 and 3 poles 
_ IR @ 240 volts a-¢: 50,000 amps IR @ 240 volts a-c: 50,000 amps 
interchangeable Tri ; 


Anterch : : Interchangeable Trip 
_ Replaces: Ki and JKL breakers _ 


Replaces L, M and LM breakers 


J-30320 


Are Simple to Specify /Easy to Identify 


_ Any way you look at it, the NEW Westinghouse breakers are the ones you’ll want to use. 

More information? Contact your nearest Westinghouse representative, Westinghouse distributor, 
your independent panelboard builder... or write Westinghouse Electric Corporation, Standard 
Control Division, Beaver, Pa. 

For a large, plastic laminated wall chart of the new breaker line, write Westinghouse. 

All Westinghouse AB breakers meet or exceed NEMA and UL specifications. 


You can be sure... if it’s Westinghouse (~w) 
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(75) TELEPHONE SYSTEMS. 6-page 
brochure covers the wide variety of 
functions provided by private auto- 
matic telephone systems and the 
new Dial Flexifone. Commercial 
Sound Div., DuKane Corp. 


(76) MAGNET WIRE. 4-page folder 
gives complete specifications on 
new super Gentherm. General Cable 
Corp. 


(77) Motor. New integral squirrel 
cage induction motor is described 
in 12-page bulletin. Century Elec- 
tric Co. 


(78) NYLON CABLE TIES and straps 
for securing and identifying wiring 
bundles are described in new 4-page 
Bulletin TR-3. The Thomas & Betts 
Co. 


(79) HAND TOOLS which are cus- 
tom-made to cope with unusual- as- 
sembly and service problems are 
featured in Bulletin 660. Xcelite 
Inc. 


(80) THEATRICAL CONTROL SYSTEM 
for complete control of stage light- 
ing, rigging and elevating is de- 
scribed in Bulletin EPD 5006-1. 
Vickers Inc. 


(81) SWITCHES. 4-page bulletin 701 
describes line of Loxswitch heavy 
duty and precision limit switches 
for machine tools. R. B. Denison 
Mfg. Co. 


(82) CAPACITORS. Bulletin describes 
Fast Series 55 motor-run capacitors 
for air conditioning, refrigeration, 
fluorescent lighting ballast, heat- 
ing, ventilating, and general indus- 
trial use. John E. Fast & Co. 


(83) SPEED CoNTROL. Bulletin 
GEA-7202, 8 pages, describes ship- 
board line of ac reactor speed con- 
trol. General Electric Co. 


(84) TRAVEL SWITCH. 2-page data 
sheet contains information on new 
adjustable differential travel switch. 
Micro Switch. 


(85) SEALING COMPOUND. Duxseal, 
an all-purpose sealing and caulking 
compound for a variety of indus- 
trial and electrical applications, is 
described in 4-page brochure IN- 
318A. Johns-Manville Corp. 


(86) HEATING ELEMENT. Uses of 
single and double embossed “Panel- 
coil” for heating and cooling are il- 
lustrated in new data sheets M12 
and M13. Dean Products, Inc. 


(87) CONVERSION FACTOR chart in 
wall chart form includes common 
conversions such as inches to cen- 
timeters or watts to hp. Precision 
Equipment Co. 


El Lr onl, One oe ee nd 
at ae 


(88) PowER CENTER. New “Regu- 
Tran” unit assembly consisting of 
regulators, power transformer, and 
switches is described in Bulletin 
61B9695. Allis-Chalmers Mfg. Co. 


(89) SERVICE EQUIPMENT. New 
guide for 1961 lists the latest in 
service equipment in both the 
fusible and circuit breaker devices. 
Wadsworth Electric Mfg. Co., Inc. 


(90) LADDER Catalog L-97 contains 
24-pages of information on “Gold 
Medal” step, single and extension 
ladders and accessories. The Patent 
Scaffolding Co., Inc. 


(91) STATIC CONTROL. Bulletin 
GEA-6578A, 8-pages, describes 
line of static control with detailed 
pictures and diagrams. General 
Electric Co. 


(92) ARMATURE .WINDER. Bulletin 
605-AL describes new automatic 
armature winder with automatic 
commutator hook-up feature. Possis 
Machine Corp. 


(93) HEATERS. Specification data, 
drawings, illustrations and operat- 
ing charts are provided in 6-page 
Booklet F40100-1 on Chromalox 
electric Fintube airduct heaters. 
Edwin L. Wiegand Co. 


(94) CONDUIT and cable seals, insu- 
lating bushings, cable supports and 
terminators are illustrated in Bul- 
letin A-460. The Adalet Mfg. Co. 


(95) SWITCH. 2-page data sheet No. 
180 covers the new high sensitivity 
subminiature switch. Micro Switch. 


(96) WIRE AND CABLE. 24-page 
catalog. describes products in easy 
to find forms; tables and specifica- 
tions relating to various kinds of 
conductors are included. Ettco Wire 
and Cable Corp. 


(97) STREET LIGHTING. Bulletin 
GEA-7210, 10 pages, describes new 
mercury luminaire for residential 
street lighting. General Electric Co. 


(98) ELECTRICAL WIRING DEVICES, 
lamps and specialty products are 
listed in 84-page catalog. Eagle 
Electric Mfg. Co., Inc. 


(99) RACEWAY. Catalog contains 
product illustrations and detailed 
information for specifying and in- 
stalling Headerduct cellular floor 
feeder raceway. Wheatland Electric 
Products Co. 


(100) PUSHBUTTON UNITS. Double 
color-coded pushbutton line with 
exclusive wipe-action contact de- 
sign is described in Bulletin PL 
100-1-960, 8 pages. The Clark Con- 


. troller Co. 


(101) Circurr BREAKER and load 
center line is presented in 8-page 
booklet. Murray Mfg. Corp. 


(102) Door INTERLOCK SWITCHES. 
Data Sheet No. 178 covers three 
series of door interlock switches 
with thermoplastic actuating rods. 
Micro Switch. 


(108) SPEED DRIVES. Bulletin GEA- 
6806, 16 pages, describes the new 
4-25 hp line of Polydyne mechanical 
adjustable speed drives. General 
Electric Co. 


(104) PORTABLE INDUSTRIAL LIGHT- 
ING. 12-page bulletin provides in- 
formation on the types, construc- 
tion details and varieties of stock 
components from which individual- 
ized portable lighting systems can 
be assembled. Joy Mfg. Co. 


(105) CONNECTORS. Data Folder 
No. 6008 contains technical data on 
H tap compression connectors. Jas- 
per Blackburn Corp. 


(106) LENS PANELS. Catalog sheet 
covers the white opal and poly- 
styrene prismatic lens _ panels. 
K-S-H Plastics, Inc. 


(107) WIREWAYS, fittings and en- 
closures designed to meet JIC and 
NEMA Standards are described in 
16-page Catalog No. 159-D. Key- 
stone Mfg. Co. 


(108) HIGH- VOLTAGE DISTRIBU- 
TION. Bulletins 60118 and 60119 il- 
lustrate equipment especially de- 
signed for 20/34.5-kv distribution 
systems. Line Material Industries, 
McGraw-Edison Co. 


(109) CoNTROL CENTER. Bulletin 
GED-4152, 4 pages, gives latest 
achievements in the art of motor 
control centers. General Electric Co. 


(110) ScHooL HEATING. Heating’ 


schools electrically is subject of 
4-page Bulletin F00-101-1, includ- 
ing installation illustrations, specifi- 
cations and product application 
data. Edwin L. Wiegand Co. 


(111) LIGHTING. Fluorescent Light- 
ing Catalog No. 12A features com- 
mercial fluorescent lighting equip- 
ment and all modular sizes and 
types of plastic and metal diffusers. 
Neo-Ray Products. 


(112) FUSE PANELS, service en- 
trance equipment and switches are 
featured in Booklet No. PL 12-29- 
660, 20-pages; includes installation 
and application data on their com- 
plete line. The American Electric 
Switch Div., Clark Controller Co. 


(118) SwitcHEs. Adjustable pulse 
switch, center neutral limit switch 
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‘and proximity switch are featured 
in new circular “Switches for In- 
dustry” — Form 84-441. Micro 
Switch. 


(114) HEATERS. Bulletin F70100-2 
covers illustrations, application in- 
formation, features and specifica- 
tion data on far-infrared radiant 
heaters. Edwin L. Wiegand Co. 


(115) PHOTOELECTRIC CONTROL de- 
vices for a variety of sensing appli- 
cations and light sources are de- 
scribed in new 24-page catalog. 
Autotron, Inc. 


(116) MAGNETIC and electronic 
equipment are illustrated and de- 
scribed in new product index. Acme 
Electric Corp. 


(117) CoNTROL PILOT DEVICES. 
GEA-7302, 8-pages, describes line 
of control pilot devices which in- 
cludes pressure and vacuum 
switches, pressure governor, plug- 
ging and anti plugging switches, 
float switches, pilot switches and 
manual reversing switches. General 
Electric Co. 


(118) SWITCHES. 4-page booklet 
features the new Feathertouch 
twin switch line. H. J. Theiler Corp. 


(119) LIGHTING. Two new catalogs 
entitled “Octagonal Tapered Steel 
and Aluminum” and “Aluminum 
‘Round Tapered” feature new de- 
signs in both street and area light- 
ing standard equipment. Kerrigan 
Iron Works Co. 


(120) INDUSTRIAL SOUND SYSTEMS 
and components are illustrated in 
brochure and detailed specification 
sheet. North American Philips Co. 


(121) ELECTRICAL CONNECTORS, re- 
ceptacles, switches and lighting 
products are illustrated in Bulletin 
B81. Joy Mfg. Co. 


(122) Epoxy REsINS. New techni- 
cal bulletin describes methods of 
applying epoxy resins to motor 
windings. John C. Dolph Co. 


(123) RACEWAYS. 12-page booklet 
contains complete engineering data 
on surface wiring raceway systems. 
The Wiremold Co. 


(124) FLOODLIGHTING. 4° - page 
folder illustrates five ‘“Econoflood’’ 
floodlight beam spread models. Ap- 
pleton Electric Co. 


(125) POWER CENTER. “How to Se- 
lect I-T-E Power Switching Cen- 
ters” a guide to selecting and speci- 
fying metal-enclosed coordinated 
load-interrupter switch and fuse 
assemblies. I-T-E Circuit Breaker 
Co. 
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only ONE plier gives you BOTH 


THESE POWER-GRIP FEATURES 


Machined, Undercut Channels. 
Smooth working, can’t slip 
under any load! 


Reinforcing flange 
for added strength 
where you need it! 


Only CHANNELLOCK 
gives you these power- 
grip features. That’s 
why thousands of skilled 
mechanics—year 

in, year out— buy 
CHANNELLOCK in 
preference to any other 
plier. They prefer its 
terrific gripping power, 
its all ’round usefulness. 
And you will, too! Available 
in three jaw capacities: 
1%”, 1144” and 2”. Ask your 
tool supplier for a genuine 
CHANNELLOCK Plier. 

If he’s out of them, ask him 
to order one for you. 


TW 


Aly 


Write for aa of Complete Line of Pliers 


MEADVILLE 6 PENNSYLVANIA 
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Bolt Cutter “ 


Wire Cutter 


(\ 
Indentor oy es 


LN 
Wire Strippers — 


with the 


HYLUG KIT #11 


Insulation Grip 
Closers 


a $3.95 tool FREE in every kit... a tool with © 


all the features you've been looking for . .. crimper and wire cutter in the 


Come and get ‘em. 


nose, wire stripper, the slickest bolt cutter you've ever seen.. -and 
handles that fit your hand like a glove. And what a buy in the kit itself... 
250 one-piece HYLUGS packed in 3 Flip-Top boxes... 18, 14 and 10 sizes. 
Flip them out as easily as you flip a cigaret out of its pack. This is an offer 
you don’t want to miss. Don’t wait... call your local BURNDY distributor 
now...he has kits in stock and will be glad to show them to you. 
HYLUGS in Flip-Top boxes come in 29 popular sizes. 


price of Kit #11 $6°° 


h : 
Items bought separately cost $11.45 complete with YI0M HYTOOL 


BURNDY, Norwalk, Connect. or Toronto, Canada 


rs 
t 
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Reader's Quiz 


Static Voltage on 
Ungrounded Circuits 


QUESTION P38—In our plant we 
have 220- and 440-volt, 3-phase 
delta ungrounded circuits for con- 
veyors. These circuits have a static 
voltage that builds up to the circuit 
voltage on all three lines. What do 
you recommend to keep this static 
voltage off of the lines? It is harm- 
less except when making tests on 
circuits when they are hot.—C.H.K. 


ANSWER TO P38—At such low 
voltages, static effects in the writ- 
er’s experience have not been usual, 
and it is suggested an inspection be 
conducted to find and correct, if 
possible, the effects as described. 

It is possible to apply corrective 
devices which can readily eliminate 
any effect to a tester. The diagram 
below indicates the remedies to be 
applied. 

Application A includes the use of 
low-voltage vacuum-type lightning 
arresters which will discharge any 
excess static voltage at a low-in- 

“ erease value. 

Application B includes resistors 
which will normally pass only a low 
current, less than 0.5 amps. This 
application has the advantage of 
continuous drainage... oo 

Application C includes drainage 
coils of a type in common use in 
telephone circuits. It is even pos- 
sible with this application to use 
a coil of this type without change. 
The type of circuit has an iron core 
which limits the normal current 
flow to a very low value due to the 
choking: effect which passes only a 
magnetizing current. This applica- 
tion, as in “B” of the illustration, 

' permits a continuous drain at nor- 
mal voltage. 


3- phase 
circuit 


QUESTIONS from readers on problems of industrial equipment, installations, maintenance and 
repairs. Answered by electrical maintenance engineers and industrial electrical contractors 


out of their experience. For every question and every answer published we pay $5.00. 


The questioner can choose any 
method for which material is 
readily available. For application 
“C” a laminated ring with a single 
winding having a midpoint tap can 
be readily constructed from stand- 
ard coil parts.—C.O.D. 


ANSWER TO P38—On a grounded 
system all the grounded metal items 
have a chance to blow a fuse if the 
insulation fails. Some switches and 
fuse blocks get a dust or liquid con- 
ductive film between the line and 
load screws. You can clean this 
film or use a 200-watt resistance 
load between the phases to remove 
this static charge. If the charge is 
de, then it may come from a ca- 
pacitor or from heavy conductors 
with good insulation acting as a ca- 
pacitor. A resistor can drain the 
charge.—H.S. 


Mounting 
Ballasts 


QUESTION Q388—For a_ special 
fluorescent cove-lighting system, the 
ballasts should be located remote, 
on a wood wall. Can they be 
mounted directly on the wall, or do 
the ballasts have to be enclosed in a 
sheet steel box? How big should 
the bow be to enclose two single- 
lamp ballasts? The lamps are 40- 
watt, rapid start, G.H. No. F40/ 
WWxX; the ballasts are G.E. No. 
89G325, low power factor.—J.A. 


ANSWER TO Q88—Section 410- 
74a of the NEC states that a bal- 
last must not be in contact with 
combustible material. Article 410- 
75a states that auxiliary equipment 
shall be enclosed in metal cabinets, 


while paragraph c of the same 
section allows the use of ballasts ap- 
proved for separate mounting with- 
out an additional enclosure. 

You are probably familiar with 
the outdoor or weatherproof type 
ballast. This type has an integral 
junction box and requires no sepa- 
rate enclosure. If standard ballasts 
are to be used, a box is a must. A 
faulty ballast can get unbelievably 
hot, the compound will liquify and 
run out, and damage, possibly fire, 
may result. 

Ballast boxes are available from 
several fixture manufacturers. I 
use a 14 by 14 by 4 hinged cover 
box as the enclosure. This has 
worked out well, with the ballast 
operating at a lower temperature 
than in the average fixture. The 
hinged door allows easy mainte- 
nance when required.—F.W.G. 


ANSWER TO Q38—The type of 
ballast mentioned in the question is 
designed for use in fixture or in a 
separate metal enclosure. Accord- 
ing to the manufacturer’s litera- 
ture, the ballast is 14 in. high, 2% 
in. wide and 63 in. long, and is used 
for a single, 40-watt rapid-start 
lamp. 

Since these ballasts are not pro- 
vided with a means for connecting 
branch-circuit or lamp conduits or 
cables, it is obvious that they must 
be installed in a metal enclosure of 
sufficient size to contain the bal- 
lasts, conductors, splices and con- 
duit or cable connections. In addi- 
tion, there must be sufficient air 
space to permit adequate dissipa- 
tion of convection heat produced by 
the ballasts. A louvered cover 
would be helpful also. Moreover, 
the metal box should act as cooling 
fins to draw away ballast heat by 
conduction, provided that the bal- 
lasts are securely bolted to the box. 

With these facts in mind, the 
metal box for the two ballasts in 
question should be at least 8 in. 
long, 6 in. wide, and 8 in. high. For 
optimum safety, place an insulating 
material between the wood wall and 
outside rear wall of the metal box, 
and be sure that the entire as- 
sembly will be located in an area 
that will permit adequate ventila- 
tion. 

It should be remembered that a 
ballast is a heat-producing device, 
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nan Instapac provides 


your equipment won't kn 


WITH 
INSTAPAC 


power is restored 
within slightly more 
than one cycle. 


WITHOUT 
INSTAPAC 


500 to 600 cycles 
can be lost before 
power is restored. 


Write for free folder 
and specifications sheet 


Complete data including diagrams show- 
ing three popular Instapac hook-ups: 
(1) Instapac combined with an Onan 
Standby Power Plant; (2) Instapac with 
no plant, using batteries for temporary 
standby power; (3) Instapac as a contin- 
uous power source for critical applica- 
tions where not even the .020 seconds 
lapse in power can be permitted. 


COMPACT SIZE. Wall Mounting: Cabinet (illustrated) 
19” wide, 30” high, 814” deep. Rack Mounting: 19” wide 
1214" high, 814” deep. 
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Within 20 milliseconds of a power outage, Instapac 
supplies emergency power... combined with an Onan 
Electric Plant you have complete standby protection 


The seconds it takes to start an engine-driven 
standby power plant and switch it into the cir- 
cuit may be too long where continuous opera- 
tion is essential. 

In microwave and television relay stations 
, . . in marine, railroad and aircraft communi- 
cations . . . in telemetering . . . etc. . . . a power 
lapse of only seconds can jumble signals, cause 
wrong instructions to be sent, cause loss of valu- 
able time, even loss of irreplaceable messages. 

If you have any of these situations you need 
immediate power—you need Instapac. 

Instapac is a transistorized inverter which 
converts battery current to alternating current 
of the proper frequency and voltage. It is rated 


at 1 KVA (a booster is available to raise this to 
1.85 KVA) .. . 120 volts, 60 cycle; 50 cycle 
units also available. Instapac may be wall 
mounted, as ‘illustrated, or rack mounted, to 
meet your requirements. 

Instapac is reliable. There are no moving 
parts in the inverter itself such as you’ll find in 
a motor-coupled, engine-driven standby plant 
where there’s always the risk the engine won’t 
start fast enough. 

Instapacis manufactured by Onan, the world’s 
leading builder of electric power plants—the 
only electric plants that are Performance Certi- 
fied to do the job you want done . . . most 
dependably . . . and at lowest cost. 


ONLY ONAN GIVES YOU THIS CERTIFICATION 


~ this Ona 
Voltage and f; 
re 
and Published ene regulation Promised } POWer and the-c 


Se 8 — 
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¥ Ay 


D. W. On 
: : ONAN & SO Pa) 
Minneapolis 14, Monee: So | 


USE 


SENT, wee” 


World’s 
Leading Builder 
of Electric 
Power Plants 


D. W. ONAN & SONS INC., 2690 UNIVERSITY AVE. S.E., MINNEAPOLIS 14, MINN. 
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Pinhole Downlights with 
Designed Optics by Kliegl 


| ... the Great Name in Lighting! 


Designed optics ... properly 
controlled accent and picture light- 
ing from an inconspicuous light 
source. Klieg] Pinhole Downlights 
are equipped with adjustable four- 
way shutters and are fully focus- 
able. They feature a precision, 
three lens, optical system for high 

| efficiency illumination and sharp 

| beam control without spill light. 


Every feature of this outstanding 
Klieg] unit has been specifically 

i designed to enhance and dramatize 
| the natural beauty in a picture 

or other objets d’art. 


Plan to use Kliegl Pinhole Down- 
lights in your next project. In the 
meantime, for complete informa- 
tion, write for our Architectural 

* Lighting Catalog. 


LIEGL BROS. 


UNIVERSAL ELECTRIC STAGE LIGHTING Co., INC. 
321 W. 50th ST., NEW YORK 19, N.Y. 


ORIGINATORS AND MANUFACTURERS OF KLIEGLIGHTS 


and as such, must be so installed 
that the rate of heat dissipation 
will equal or better the rate of heat 
accumulation. Otherwise, a short 
life is in store for the ballasts. 

All these factors add up to the 
obvious conclusion that many diffi- 
culties can occur with such custom 
designs. 

On the other hand, General Elec- 
tric Co., as well as other manufac- 
turers, offer standard enclosures or 
adapters for many of their stand- 
ard ballasts. Such enclosures pro- 
vide optimum heat radiation and 
cooler operating temperatures, be- 
ing specifically designed for these 
two important factors. For best re- 
sults, try to obtain enclosures from 
the manufacturer whenever pos- 
sible-—J.W. 


Voltage Variations 


QUESTION R38—A feed mill is 
served with a 3-wire, 3-phase, 480- 
volt ungrounded type of service 
from a bank of three 50-kva trans- 
formers connected wye-delta with a 
floating neutral on the high side. 
Trouble developed such that the 
3-phase, 440-volt motors would not 
run although the few small 115-volt 
single-phase motors and lights did 
work. They were served from a 
440/110-volt single-phase dry-type 
transformer located in the building. 

Voltage readings at the service 
disconnect switch were roughly 480 
volts between all phases, except that 
when an attempt was made to start 
a 3-phase motor, one phase would 
drop to almost zero. The voltage 
readings to ground were extremely 
unbalanced, one phase wire to 
ground causing the voltmeter to 
slam against the peg on the 750- 
volt scale, and after several read- 
ings flashed over on the inside of 
the meter. 

Continued investigation revealed 
that a terminal on the end of @ 
coil on the low-voltage side of one 
of the 50-kva transformers had 
burned open inside of the trans- 
former. This terminal was recon- 
nected and everything went back to 
normal. 

Where did the high voltage come 
from between one leg and ground 
that burned out the voltmeter?— 
R.B.F. 


ANSWER TO R38—In any delta or 
ungrounded system the neutral 
point is theoretically at the center 
of a triangle with the line to neu- 
tral volts equal to the line-to-line 


value divided by the \/3. This con- 
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SILICONE NEWS from Dow Corning 


Now...Time for the Boys: 


Electrical Problems No Longer 
Short Circuit Our Family Fun 


Sure, a father should be a pal to his sons . . . and, mine are at the age 
when they need and appreciate my companionship most. But when you’re 
lucky enough to be employed at an assembly plant that’s doubled capacity 
twice in the past eight years, you’ve got more than a full time job... 
and family activities frequently have to take a back seat. 


During these eight years I’ve come up through maintenance to Assistant 
Plant Manager. It started when I suggested we replace certain trouble- 
some motors with silicone insulated units. Then, when we doubled our 
plant the first time, I suggested we could double our electrical load 
capacity in the same floor space by using silicone insulated transformers. 
Just before our last expansion, my boss was made Plant Manager and I 
moved up to his assistant. He’s taught me a lot... and I think I’ve helped 


For brochure, “Specify Silicone 
Insulation and Save”, 
Write Dept. 2812. 


first in 


silicones 


ATLANTA BOSTON CHICAGO 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


CLEVELAND 


- DECEMBER, 1960 


him. We’re a good team. And, for the first 
time since | started working, I’m finding 
time to really enjoy my boys. By the way, 
the car we’re restoring is a Model A. No, 


not a Ford... a Dusenberg. 

I think my progress is the result of plenty 
of hard work and a good eye for new 
and better ways of doing things. One of 
the most important things I’ve ever read 
was an advertisement on Dow Corning 
silicone insulation for electrical trans- 
formers and motors—just as you’re doing 
now. I wrote for more information. Why 
don’t you? 


Dow Corning CORPORATION 


MIDLAND, MICHIGAN 


DALLAS Los ANGELES NEW YORK WASHINGTON, D.C, 
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For prompt delivery 
straight from the shelf... 


You can always figure on 


KEYSTONE 


A complete line of Keystone quality 
wiring installation equipment is 
stocked at coast-to-coast ware- 
houses, ready for immediate delivery! 
U. L. listed wireways and fittings, 
cabinets, boxes and enclosures~-in 
sany size, shape or type you need. 
KEYSTONE 
MANUFACTURING CO. 


Division of 
—Alvis inpustriat corp. 
P, 23330 Sherwood Ave. . Warren, Mich. 
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‘ 2 side 
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| phase 
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dition is rarely if ever found in 
actual practice hence the reason for 
grounding the neutral of the star- 
connected side solidly to ground or 
through a resistor to maintain a 
fixed value. 

For the case under consideration 
the break ‘“‘X”’ as indicated in A and 
B above totaled an induced volt- 
age of theoretically 480 x \/3 or 
831.4 volts which approximates the 
off-scale voltmeter reading of 750 
volts.—C.0O.D. 


ANSWER TO R38—If a high volt- 
age lead gets grounded and a 
second high voltage lead touched 
the secondary winding through a 
high resistance path, then your 
high resistance voltmeter will read 
most if not the total primary volt- 
age. The 3-phase motors could not 
start on single phase, and the high- 
resistance primary path could not 
deliver a high enough voltage to 
burn out a motor. The motors were 
disconnected when you connected 
the high-resistance voltmeter, so 
the ‘voltmeter burned out. When 
you repaired the transformer, you 
also removed the high-voltage con- 
nection to the ground and one sec- 
ondary lead.—H.S. 


Encapsulated 
Winding Repairs 


QUESTION S38—We have been 
told that motors that have epoxy 
encapsulated windings cannot be 
stripped for rewinding in case of 
winding failure. If this is the case, 
then how are these motors: re- 
wound? We would greatly appre- 
ciate any discussion on this subject, 
as we now have many motors with, 
epoxy encapsulated windings and 
are in the throes of purchasing 


. more.—J.A.M. 


B 


ANSWER TO S8$38—The use of 
epoxy encapsulated motors, in place 
of totally enclosed fan cooled 
motors, should be encouraged, due 
to their superior performance. The 
rewinding of the motors presents 
no problem. Every major city now 
has authorized encapsulated motor 
repair service centers. They are 
fully equipped with necessary molds 
and the know how to repair all the 
popular sizes at an economical 
price. 

Most manufacturers offer an at- 
tractive stator exchange plan that 
should take care of encapsulated 
motor users, located in remote 
areas, 

I would like to suggest that 
J.A.M. contact his choice of manu- 
facturer for their recommendations, 
as to motor-repair service available. 


ANSWER TO 8388—The epoxy en- 
capsulated windings will not burn 
out in spots where other motors will 
burn out. Since the epoxy formula 
changes sometimes, I would suggest 
checking with the manufacturer of 
a specific motor for his recommen- 
dations as to the feasibility of re- 
winding or if a stator exchange 
program is available-—H.S. 


WERE De 
CAN YOU ANSWER 
These QUESTIONS? 


QUESTION Z38—With increasing 
distance and output forcing our 
hand, plus the ever increasing cost 
of manpower, we are obligated to 
operate two mine locomotives per 
train. 

It is hoped that some readers 
with experience in this matter can 
assist in making a decision as to 
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the type of control best suited to 
this ganged-up type of traction. 
Drum-type controllers will be elimi- 
nated for line current for either 
the semi-magnetic control or the 
full magnetic control. With the 
former, contactors are used to 
start, accelerate and stop the train. 
The reconditioned drum controllers 
will handle only the coil current to 
the contactors, while the _inter- 
locked reversing drum will main- 
tain full line current. 

With the full magnetic control 
all the functions are achieved mag- 
netically, either by all contactors 
or by contactors and a magnetic 
reverser. With this method we 
gain not only the start, acceleration, 
deceleration and stopping features, 
but also reversing the series and 
parallel connections, plus dynamic 
braking and tandem operation. We 
plan to wire the units to either 
reverse or forward contactors or 
magnetic reverser by a small con- 
trol cylinder as a replacement for 
the old reverse drum in the present 
set-up. The circuit through these 
contactors or magnetic reverser 
will not be closed until the cylinder 
is moved one step for acceleration, 
thus removing heavy currents from 
the controller and saving greatly 
on copper costs. With this plan 
only jumpers need be coupled be- 
tween units if two trolley collectors 
are used. But, is the latter a good 
practice ?—H.O. E 


QUESTION A39—Can anyone tell 
me where you can buy silvered con- 
tacts in the form of a rivet to be 
used as replacement contacts, to 
timers, relays, starting switches, 
etc. ?—L.R.S. 


QUESTION B39—Why is one half 
line voltage obtained between 50% 
taps on a delta connected 3-phase 
transformer, when there are the 
same number of turns between the 
50% taps as between the full volt- 
age terminals?—G.J.P. 


QUESTION C39—wWe recently ex- 
perienced a failure on our switch- 
gear contro] batteries. Visual in- 
dications revealed what appeared 
to be an internal explosion of one 
battery. If it was an explosion, 
what caused it? If not, then what 
could have happened that would 
appear as if an explosion had taken 
place?—J.A.M. « 


PLEASE SEND IN 
YOUR ANSWERS BY JANUARY 15 
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DISCOVER THE 
LONG-TERM 


OF 


“An investment in continuous production!’ are the words used 
by one plant superintendent to éxpress his satisfaction with 
Bronco 66 Certified. “Nothing we've got around our plant—and 
we've got plenty of oil, acids, and ozone—and sunlight out in 
the yard—ever seems to bother that 67% jacket: We've got to 
keep our tools turning. When we figured ihe savings in down- 
time saved, we found Bronco’ 66 cord costs us nothing at all,” 


It's the extra Neoprene that puts the brawn in Bronco 66, The 
outer protecting jacket is certified by a Registered Professional 
Engineer to contain not fess than 67.32% neoprene—highest 
in the industry. That's what gives maximum protection against 
the enemies of rubber found in your factory. Jacket is branded 
with complete identifying data by a patented (U. S$, Patent 
2867001) Bronce process, vulcanized in so it won’t rub off. 


For your every portable cord and cable need there’s a Bronco 
66 Certified product... Heavy Duty Type SO Cords, Heavy Dut 
Type W, and G {with ground wires) Cables, 300 volt Type SJ 
Cords, Type SO cords and cables specially engineered for use 
on payout and retractable reels, Control Cables, a Voltage 
Cables for 3KV and 5 KV service, Welding Cables, Motor Lead 
Wires . : . They're all work-savers because they're so flexible; 
time-savers becatise they're so dependable. 


Write for your free copy of the complete Bronco Catalog of 
Electrical Wires and Cables, 


Bronco products are sold through Electrical Wholesale Dis- 
tributors, available overnight or sooner from a nationwide 
network of warahouses, lef us fake care of your unusual 
» ‘ length requirements. 


cid pe hag WESTERN INSULATED WIRE COMPANY 
Los Angeles 58, California 
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Answered by: 


aha 


B. A. McDONALD, New York Board of Fire Underwriters, Rochester, N. Y. 
B. Z. SEGALL, Consulting Electrical Engineer, New Orleans, La. 
R. E. WARD, Chief Electrical Inspector, Insurance Department, State of Tennessee, Nashville, Tenn. 


Service Switches 


Please tell us if code rules 

© are violated under the fol- 
lowing: 

Service, 115/230 volts, 3-phase 
delta, metering outside. 
A 3-pole main switch, serving 
all 3-phase and 220-volt equip- 
ment with service wires to out- 
side. 
Separate main switch, 3- wire 
SN, serving lighting load with 
separate entrance wires to out- 
side and connected on same 
metered service drop. 
No cross connection between 
the two main switches. 
Both switches at same location. 
See sketch below. O.M.R. 


My interpretation of your 
e question is that there is no 
violation in the NEC, and I base 
my opinion on Section 230-2 Ex- 
ception No. 6, which reads: 
“Exception No. 6: Different 
Characteristics or Classes of Use. 
Where additional services are re- 
quired for different voltages, fre- 
quency, or phase, or different classes 
of use. Different classes of use 
could be because of needs for dif- 
ferent characteristics, or because 
of rate schedule as in the case of 
controlled water heater service.” 
This section concerns the number 
of services to a building, which 


4-wire 3-phase 
230-volt delta- 
connected service 
drop (metered at pole) 


3-pole CB or fused switch 
for 3-wire 3-phase 230- 


volt load. 


Ground level 


states in general a building shall 
be supplied through only one set 
of service conductors with excep- 
tions, and I have quoted one of the 
exceptions. 

According to your statement I 
would certainly class this installa- 
tion as_a different class of use. 

Therefore, you could have more 
than one set of service conductors. 

Moreover, such an installation as 
you describe is common practice in 
many areas. 

Each switch in such an installa- 
tion should have a permanent mark- 
ing giving the load it serves.— 
R.E.W.—12/60/1 


Computing Receptacle 
Load—Branch Circuits 


When calculating the branch 

® circuit loading for lighting 

in a store occwpancy, does the 3 

watts per sq ft in Table 220-2 (a) 

take care of the receptacles installed 
for tlumination?—R. L. 


The fine print note following 
e Table 220-2(a) advises as 
follows: 

“All receptacle outlets of 15-amp 
or less rating in single-family and 
multi-family dwellings and in guest 
rooms of hotels (except those con- 
nected to the receptacle circuits 


> 


Inside bldg. 


Neutral bus 
bonded to 
enclosure 


3 PSN CB or fused 
switch for 115/230- 
volt lighting load 


= 


specified in Paragraph 220-3(b) 
may ibe considered as outlets for 
general illumination, and no addi- 
tional load need be included for such 
outlets. The provisions of Para- 
graph 220-2(b) shall apply to all 
other receptacle outlets.” 

- It appears evident from the fore- 
going that the normal receptacles 
installed in a dwelling occupancy 
or guest rooms of hotels are con- 
sidered to be used for fixed lighting, 
portable lighting fixtures or small 
appliances common to such occu- 
pancies. As a result, the 3 watts 
per sq ft is considered to be ade- 
quate when computing the branch- 
circuit or feeder load. It is signifi- 
cant to note, however, that all other 
types of occupancies are excluded. 
Therefore, the receptacles installed 
in a store occupancy would be sub- 
ject to the minimum 14-amp pro- 
visions of Section 220-2(b). The 
fine print note following this section 
makes an exception for “receptacle 
outlets provided for the connection 
of fixed lighting units to facilitate 
servicing and replacement.” An ex- 
ample of this exception covers the 
situation which prevails when ceil- 
ing fluorescent fixtures are con- 
nected to the circuit by means of a 
cord and receptacle. Such fixtures 
are considered to be fixed in place 
regardless of the cord connection, 
and would be covered by the 3 watts 
per sq ft provision. The occasion 
for the distinction, on the basis of 
occupancy, appears to be justified 
when we consider the nature of the 
various loads which may be con- 
nected to receptacles installed in 
some of our stores—signs, coolers, 
large fans, etc. When a receptacle 
is available, such appliances are 
often connected indiscriminately 
with little regard for the rated ca- 
pacity of the circuit. The 14-amp 
provision would limit the number 
of receptacles on a 15-amp branch 
circuit to ten. When loads other 
than fixed lighting fixtures are con- 
nected to such receptacles, the 1.5 
amp provision minimizes the occa- 
sion for overloading the circuit. 

A brief summary of the forego- 
ing indicates to me that the 3 watts 
per sq ft in Table 220-2(a) does not 
take care of the receptacles installed 
in a store occupancy, outside of ex- 


ception cited.—B. A. McD.—12/60/2. 
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_ Questions on the Code 


Only 
ALLEN-BRADLEY 


LIMIT SWITCHES 
FINISHED TEST with 


NO FAILURES! 


...and remained good 
for many more millions 
of trouble free operations 


Recently, a large user of limit switches selected two identical 
units from each of five leading manufacturers and subjected 
them to the same accelerated life test. When the test was 
stopped after many, many millions of operations, only Allen- 
Bradley Bulletin 802T oiltight limit switches were left with 
no failures! Also, a careful inspection of these two Bulletin 
802T limit switches suggested that they were still good for 
many more millions of operations. 


The Allen-Bradley ‘“‘built-in’”’ quality is the reason for such 
unmatched performance. With switch bodies and operating 
heads positively sealed against oil and dirt, A-B Bulletin 
802T limit switches are free from contact fouling and slug- Purchased through regular supply channels... 
gish operation. The precision switch mechanism has a posi- and tested under identical conditions, insuring an impartial 
tive snap action—it is impossible for vibration to cause  eyaluation of performance. Of the ten limit switches tested 
contact chatter. The double break, silver contacts never need _ (two each of five different makes), only three were operating 
servicing. when the test was stopped. Two were A-B Bulletin 802T 

Insist on Allen-Bradley Bulletin 802T oiltight limit — switches and one of another make, of which the second 
switches—they will always provide you with the long, trouble —_unit had failed early in the test. On this accelerated life 
free life that is so important to continuous production. Send test, one unit switched 1.0 ma at 115 v de while the other 
for details on the complete A-B limit switch line. unit switched 10 ma at 115 v de. 


Side Push 


fi iy ~~ 
Fork Lever 
Maintained Contact 


Micrometer 
Rod Adjustment 
Roller Lever 
Rod Lever 
Type Adjustable Roller Lever S Side Push Roller 
Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. ® In Canada: Allen-Bradley Canada Ltd,, Galt, Onf, we 


Specify 
ALLEN-BRADLEY 
TIME DELAY RELAYS 


For maximum production, high-speed automatic proc- 
esses demand that the required operations ‘“‘start’”’ and 
“stop’”’ at the correct instant, time after time—without 
variation. For consistent accuracy and trouble free 
operation, no timing relay on the market can equal the 
performance of A-B Bulletin 849 pneumatic timers. 
The delay period can be varied from 1/20 of a second 
to 3 minutes, and the setting will hold with an accu- 
racy of + 10%. Conversion from ON-DELAY to OFF- 
DELAY (or vice versa) is simple—no adjustment is 
necessary. Like all A-B control, these quality timers 
have maintenance free, double break, silver contacts. 
A few of the varieties of os The two sets of contacts—one N.O. and one N.C.—are 
A-B pneumatic timers aoe electrically independent, for greater control flexibility. 
Also, auxiliary contacts can be easily added. 


To make certain of a completely satisfactory elec- 
trical installation, specify Allen-Bradley ‘‘quality 
motor control’’—in addition to the Bulletin 849 pneu- 
matic timing relays. Write for details, today. 


Single operation Dual operation Compound operation 
time delay relay time delay relay time delay relay 


Allen-Bradley makes a broad line 
of timing relays to satisfy all 


v 


automatic processes. BULLETIN 848 BULLETIN 852 BULLETIN 850 
Fluid Dashpot Electronic Motor Driven 
32-60-RM Timing Relay Timing Relay Process Timer 


ALLEN -BRADLEY 


Motor 
Control 


Member of NEMA 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis. + In Canada: Allen-Bradley Canada Ltd., Galt, Ontario 
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ng Factors-Moto 
Branch Circuits 
We have received diverse 
® opinions as to the intent of 
the code. 

An example would be—if the 
branch circuit conductors of two 
5-hp 3-phase, 220-volt motors were 
pulled in the same conduit from the 
branch-circuit switches to the start- 
ers. The motor conductors are orig- 
inally derated to 80% of full load 
by increasing the motor load to 
125%. (Example: 15 amps x 1.25 
= 18.75 amps or No. 12 wire.) Is 
it now necessary to derate the con- 
ductors again by 80% because six 
of them are pulled in the same con- 
duit? (Example: 18.75 + .80 = 
23.4 amp wire or No. 10) 

If four 5-hp motor circuits 
were placed in a conduit would the 
procedure, because of the 12 wires, 
be—15 amp xX 1.25 = 18.75—load 
per 5-hp motor—and because of 12 
wires. 18.75 + .70 = 26.8 amp wire 
or No. 10’s. Or would it only be 
necessary to derate the original 15- 
amp motor load by 70%—15 ~ .70 
= 21.4 amps or No. 10 wire? 

All motor loads are to be in- 
creased by 125% when calculating 
wire gauge. What is the reasoning 
behind this procedure—because of 
the possibility of the motor running 
for long periods of time; or that 
the motor is wound so that it may 
be loaded to 125%, therefore, the 
wire feeding the motor will be 
125% wire?—W.A.H. 


A In the interest of clarity, 
e the illustration shown covers 
the circumstances involved with 
your first problem. According to 
Section 430-22, the branch-circuit 
conductors supplying a single motor 
are required to have a current- 
carrying capacity of not less than 
125% of the motor full-load current 
rating. There are exceptions to 
this fundamental rule as covered by 
Table 430-22, which covers' the na- 
ture of the duty for which the 
motor is designed. Motors may be 


Motor branch circuits 


overloaded due to poor maintenance 
or the method of operation. Usually 
motors are designed to carry a 50% 
overload for a specified period of 
time. As a result, the motor-run- 
ning protective device may be set 
at 125% or 115% of the full-load 
current rating of the motor depend- 
ing upon the type of motor involved 
(Section 480-32). As shown by the 
diagram, the motor-branch-circuit 
conductors for a 5-hp, 15-amp mo- 
tor may be protected by an over- 
current device rated at 45 amps, 
but the motor winding is protected 
by an overcurrent device rated at 
18.75 amps. This combination pro- 
tects the conductors from gradual 
overloading on the basis of the 
125% rating of the motor-running 
protective device. If the conductors 
were not required to have a current- 
carrying capacity not less than 
125% of the full-load current rat- 
ing of the motor, they would not be 
adequately protected. In other 
words, the conductors are sized so 
that they will be adequately pro- 
tected against gradual overload by 
the motor overcurrent protective 
device. The motor-branch-circuit 
conductors are considered to be pro- 
tected from short circuit by the 
overcurrent devices protecting such 
circuit conductors. In view of the 
foregoing, the occasion for this code 
rule is in no way concerned with 
the number of conductors in a con- 
duit. 

Note 8, Table 310-12 covers re- 
duction factors which must be ap- 
plied when more than three conduc- 
tors are installed in a conduit or 
cable. In the case under discussion 
each of the six No. 12 conductors 
installed in a conduit would have 
a current-carrying capacity of 80% 
of 20 amps, which is 16 amps. The 
occasion for this rule concerns the 
conductor heat losses due to the flow 
of current. Since such heat loss will 
increase in proportion to the num- 
ber of conductors involved, exten- 
sive tests have proven the fact that 
the current-carrying capacity of 
conductors must be reduced in pro- 


Motor running protection 


Conduit 


Section 430-22: Size of branch circuit conductors 


Motors 
5 hp, 3% 220v, 15a 


Samps x 125% =18.75 amps No.!2 conductors 


I" conduit or 2-%' conduits 


Note 8, Table 310-l2: 6 conductors in a conduit. 
Current-carrying capacity of No. 12 = 200 x 80%=|6 amps 


Size of conductors: 18.75 +.80=234 amps No.!0-I"conduit required 
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portion, so that excessive heating 
will not deteriorate the conductor 
insulation. 

In order to satisfy both of these 
objectives it appears, on the basis 
of a literal interpretation of the 
code, that both rules must be ap- 
plied as shown by your computa- 
tions. On the basis of logic, such 
an interpretation could be ques- 
tioned in view of the current rating 
of the motors and the 20-amp cur- 
rent-carrying capacity of a No. 12 
conductor. As shown in the drawing, 
the provisions of Section 430-22 
are satisfied by the use of a No. 
12 conductor. The provisions of 
Note 8 reduce the carrying capacity 
of a No. 12 conductor from 20 to 
16 amps. This is l-amp more than 
the 15-amp full-lead rating of the 
motor. In other words, six No. 12 
conductors, each carrying 16 amps, 
and installed in a conduit would 
not generate sufficient heat to dam- 
age the conductor insulation. Un- 
der such circumstances both of the 
two motors would simultaneously 
be operating at a 7% overload. Un- 
der such a combination of circum- 
stances, it appears that the occasion 
to require No. 10 conductors is 
questionable. On the basis of the 
125% motor overcurrent protec- 
tion, all of the conductors could 
carry 18.75 amps. Under such cir- 
cumstances the motor would be sub- 
ject to a 25% overload. Under such 
circumstances, the six conductors 
could generate enough heat to dam- 
age the conductor insulation. Since 
code rules are based on minimum 
provisions considered necessary for 
safety, one might question the occa- 
sion to use No. 10 conductors on 
the premise that both motors would 
not operate, continuously and si- 
multaneously, at a 25% overload. 
In support of this opinion it ap- 
pears obvious that any excessive 
heat generated in the six conduc- 
tors will be conducted to the motor 
overcurrent devices and implement 
their operation. 

In the case of the four 5-hp mo- 
tors, we would have 12 conductors 
in a conduit, and their current ca- 
pacity would be derated to 70%. 
As a result, a No. 12 conductor 
would be rated 70% of 20 amps 
which gives a 14-amp capacity. 
This of course is less than the 15- 
amp full-load current rating of the 
motor. A No. 10 conductor would 
have a 2l-amp rating, and such a 
rating would satisfy the provisions 
of Section 430-22 and also note No. 
8, Table 310-12. This example 
shows how the picture changes as 
the variables enter same. 

While a literal reading of the 
rules indicates that both must be 
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KILLARK... THE MOST COMPLETE 
of ALUMINUM FITTINGS an 


One source for all your fitting needs 
FEATURING... 


e Durable, lightweight all-aluminum construction © 

e Rustproof, corrosion-proof 

e For standard and hazardous locations 

e Fast, dependable deliveries from 19 strategic warehouse locations 
e Backed by over 40 years’ experience 


EXPLOSION-PROOF FITTINGS 


ELECTRIC MANUFACTURING COMPANY 
VANDEVENTER_AND EASTON AVE. + ST. LOUIS 13, MO. 
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CATALOGS ON REQUEST 


ok ‘ y : 
AS . XV nA 


Send for Illustrated Literature i 
i 
KILLARK ELECTRIC MFG, CO. 4 
be 


Vandeventer & Easton, St. Lovis 13, Mo. ‘ 

Gentlemen: Please send me following material: é 

J Explosion-Proof Fittings Catalog No. 13 4 

[J Condensed Catalog No. 59 H 

(CD Vapor-Tight Light Fixtures Catalog No. 12 d 

CD Circuit Breakers Catalog No. 17 i 

Name a 
Company. 

3 
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Now engineered for longer life! 


PROVED BEST! 


Sylvania cuts 
starter failures 
by 98%! 


What’s the secret? Every Sylvania 
starter has a ceramic condenser! Other 
starters have paper condensers. Heai, 
cold, moisture knock ’em out. But not 
Sylvania starters! 


HERE’S PROOF! In a two-year test in 
one manufacturing plant (installations 
were two-lamp, 40-watt industrial 
type fixtures), Sylvania fluorescent 
starters had 

only 1 failure out of 340 starters 


Conventional starters with paper con- 
densers had 


51 failures out of 330 starters + | 


No wonder Sylvania can sell 
the only starters with an ex- 
clusive Light Insurance Policy |"* 
that guarantees: “If at any 
time, in. your opinion, any {=> 
Sylvania Fluorescent Starter |- 
fails to give satisfactory serv- |*2222!* 
ice during the 12 months from 
date of purchase, it may be returned 
to the supplier for full refund of pur- 
chase price.” This is your assurance of 
lowest TCL (Total Cost of Lighting), 
which means cost of lamp plus power 
plus maintenance. 

For all types of starters, call your Sylvania 
representative, or write: Sylvania Lighting 
Products, a Division of Sylvania Electric 
Products Inc., Dept. 15, 60 Boston Street, 
Salem, Mass. In-Canada: Sylvania Electric 


(Canada) Ltd., P.O. Box 2190, Station “O,” 
Montreal 9. 


SYLVAN IA 


GENERAL TELEPHONE & ELECTRONICS ee) 
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applied, the foregoing logic leads 
one to believe that when six wires 
or less are involved, the occasion 
for the application of both rules is 
questionable. When more than six 
conductors are involved both rules 
must be applied. This personal 
opinion is given on the basis of 
minimum code requirements with 
no consideration for voltage drop. 
—B.A.McD.—12/60/3 


Conductor Clearances 


There seems to be some con- 
@ flict in Section 230-26 and 
Section 730-18, paragraphs (a) and 
(b) for ground clearances for out- 
side wiring over certain establish- 
ments. 
Please give your answer to this 
conflict in the National Electrical 
Code.—J.S.F. 


Article 230 deals with serv- 
e ices. Section 230-26 concerns 
the point of attachment to build- 
ings with minimum heights for 
service drop conductors and this 
requirement is 10 ft above side- 
walks, 18 ft above driveways, alleys 
and public roads. Section 730-18 
deals with outside wiring and not 
service drops. Section 730-18 con- 
cerns outside branch cireults and 
feeders; and as you know, outside 
branch circuits and feeders would 
require overcurrent protection 
other than would be required for 
a service drop running from the 
power company’s transformer. 

Also notice that the title of Ar- 
ticle 730 is “Outside Branch Cir- 
cuits and Feeders,” and these terms 
are properly defined in Article 100. 
R.E.W.—12/60/4 


Readers Comment 


The following letter received 
from Russ Linton of San Diego, 
Calif., is appreciated since it di- 
rects our attention to a false con- 
cept of voltage drop when conduct- 
ors in multiple are used: 

“In the September issue Ques- 
tions on the Code, item 9/60/15, you 
made the statement the improperly 
paralleled conductors could lead to 
excessive voltage drop. While I am 
not at all advocating improper divi- 
sion of current in such conductors, 
due to sloppy cutting or use of dif- 
ferent gauges, your statement 
about voltage drop is not true. By 
definition, paralleled conductors 
would have the same potential dif- 
ference impressed. One or more 
conductors too short or too long will 


as a 


lower or raise the effective resist- 


ance of the combination, the effect 
being diluted by the remainder of 
properly cut cables.” 

In support of his contention, Mr. 
Linton, by the use of pertinent 
formulas, demonstrates the fallacy 
expressed. This may be verified by 
application of published voltage 
drop tables. As an example, a 500 
MCM conductor carrying 275 
amps 3-phase for a distance of 100 
ft, has a voltage drop of 1.29 volts. 
When two such conductors of equal 
length and terminal resistance are 
used in multiple and each subject to 
275 amps, the voltage drop would be 
2.58 volts. 

When one 500 MCM eonductor 
carries 300 amps and the other 250, 
the voltage drop over the combina- 
tion would be the same, 2.58 volts. 
When one conductor carries the en- 
tire load of 550 amps, the voltage 
drop would be 2.58 volts. Compu- 
tation at 100% power factor. The 
voltage drop increases with lower 
power factor loads. 

Errors of this nature make one 
feel the humility of his imperfec- 
tions. Thoughts conceived in haste 
often make waste. Thanks for tak- 
ing time out to call the matter to 
my attention —B.A.McD.—12/60/5 


Heating Appliances on 
30-Amp Circuit 


Can two space heaters, 1500 

e watts, be connected to one, 
2-wire, No. 10 Romezx circuit from 
one junction box on one pair 30- 
amp plug fuses? (See diagram.) 
Most of the electrical contractors 


say it is O.K. I am not convinced - 


it is—J.E.R. 


2-wire, No. |O NMC 
ines amp br. cir. 


“Voltage of 
circuit not 
given 


3000 watts at 230 volts = 13 amps. 
3000 watts at 115 volts =26 amps. 
Current capacity No. 10 = 30 amps. 
Current capacity No. 10 derated 80%=24 amps. 


The provisions of Seetion 
e 210-24 of the code indicate 
that the above described procedure 
is in compliance with this rule 
which is quoted as follows: 
“Section 210-24. Permissible 
Loads on Branch Circuits. 
“Paragraph (b). 30-Amp Branch 
Circuits. Fixed lighting units with 
heavy duty lampholders in other 
than dwelling occupancies; or appli- 
ances in any occupancy. The rating 
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The truth is that cost of lamps is only 
1/10th of your Total Cost of Lighting 
(TCL) which includes cost of lamps plus 
power plus maintenance. (If you’re remod- 
eling, add cost of fixtures, too.) 


Where can you save? And how? Your 
Sylvania representative will gladly: show 
you. He can come to your plant and give 
you a complete TCL analysis free. With his 
unique TCL Analyzer Kit he can even 
figure “special situations” in minutes—give 
your company a TCL “profile.” We’re 
- sure you'll discover new ways to save 
through this analysis. It’s the only way to 
get a true picture of your lighting costs. 


4 


And remember, only Sylvania backs its 

fluorescent lamps with this exclusive Light 

Insurance Policy: 
If at any time a Sylvania Fluorescent 
Lamp fails in your opinion to provide 
better performance than any other brand 
fluorescent lamps, on the basis of uni- 
formity of performance, uniformity of 
appearance, maintained brightness and 
life, it may be returned to the supplier 
for full refund of purchase price. 

Call your Sylvania representative. Or write: 

Sylvania Lighting Products, A Division of Sylvania 

Electric Products Inc., Dept. 15, 60 Boston St., 


Salem, Mass. In Canada: Sylvania Electric (Can- 
ada) Ltd., Box 2190, Station “O,” Montreal 9. 


WHAT ABOUT 


HIS TIME? | 


LOIoS 
‘ 


“<4 SYLVANIA 
“| PLUORESCENT 


5 


INSURANCE 
POLICY 


With TCL Analyzer a 
Sylvania representa- 
tive can figure in 
minutes how the spe- 
cial conditions in 
your plant affect 
Total Cost of Lighting. 


Exclusive Sylvania Light Insurance 
Policy is your guarantee of lowest 
TCL—or your money back! 


subsidiary of GENERAL TELEPHONE & ELECTRONICS Gas) 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... DECEMBER, 1960 


FOR 400 W. MERCURY and 300-1500 W. 


Dept. 66 32S. PeoriaSt., Chicago 7, Ill. 
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RLM STANDARD 40 


REFLECTORS 


MOGUL INCANDESCENT LAMPS 


These etched Alzak Alumi- 
num Reflectors are the medium 
spread type designed with 33 
degrees light cut-off. With 400 
W. Mercury Lamps, they de- 
liver 50% output in the 0-30° 
zone. With incandescent lamps 
they put 59% in the 0-30° 
zone. They incorporate ventila- 
tion with a protective drip 
shield. Interchangeable hoods 
for various lamp sizes place 
the light center correctly in the 
reflectors. Hoods are finished 
white or gray porcelain enamel. 


WHITE 
PORCELAIN ENAMEL 


Same design as Alzak, 
finished all white. por- 
celain enamel, 16” and 
18” diameters. Socket 
or Easy-Tach construc- 
tion for pendant or box 
type mounting. Send for 
descriptive literature on 
these units today. 


QUADRANGLE MANUFACTURING CO. 


of any one portable appliance shall 
not exceed 24 amps.” 

Since you do not specifically cover 
the voltage of the circuit further 
comment appears to be in order. If 
the 2-wire circuit operates at 230 
volts, the total connected load would 
be 3000 watts divided by 230, or 13 
amps. In this case there is no ques- 
tion with respect to the size of the 
No. 10 conductors but the provi- 
sions of Section 210-6(b) enter the 
picture. This section of the code 
limits the voltage between conduc- 
tors in a dwelling occupancy to 150 
volts. There are three exceptions to 
this general provision and it ap- 
pears evident that your 1500-watt 
heating appliances, either perma- 
nently installed or portable come 
within the exceptions and may be 
connected to a circuit whose con- 
ductors operate at 230 volts. 

If the 2-wire circuit operates at 
115 volts, the total connected load 
would be 26 amps and the provi- 
sions of Section 210-23 could enter 
the picture. Paragraph (b) of this 
Section advises that the total load 
on a 30-amp branch circuit shall not 
exceed 80% of the circuit rating 
when in normal operation the load 
will continue for long periods of 
time. While the code does not de- 
fine long periods of time, Code 
Making Panel No. 8 suggested a 
revision of the 1956 Code that 
would definitely define such periods 
as three hours or more. This pro- 
posal was not accepted as evidenced 
by the 1959 Code. 80% of a 30-amp 
branch circuit derates its loading 
to 24 amps. If these heating units 
are, in the judgment of the inspec- 
tion authority, to be used for long 
periods of time, two of them could 
not be served by a 2-wire, 115-volt, 
30-amp circuit. When all factors 
are considered, the logical answer 
would be to use a 3-wire, 115/230- 
volt, No. 12 branch circuit— 
B.A.McD.—12/60/6 


Number of Wires in 
Boxes 


Non-metallic sheathed cable 

© is the wiring method. The 

cable contains a bare grounding 
wire. 

In computing size of outlet boxes 
and number of conductors allowed 
in such boxes, how do you count 
the bare grounding wires?—M.L. 


Your question is not clearly 
e answered in Article 370, 
Section 370-6 of the 1959 NEC, 


which states in part as follows: 


“Boxes shall be of suflicient size 
to provide free space for all con- 
ductors enclosed in the box.” 

Exceptions are made in the sec- 
tion for fixture wires, fixture studs, 
cable clamps and hickeys. Switches 
and other items are stated but noth- 
ing is said about bare wires used 
for grounding purposes. From 
reading the Canadian Electrical 
Code, 1958 edition, and the sup- 
plement to this same code dated 
1959, I am sure your question has 
arisen in Canada and has been clari- 
fied in the 1959 supplement of their 
code, First, I quote from the 1958 
Code, Rule 12—292: 

“12-292 Number of Conductors 
in a Box. Subject to the provisions 
of Rule 12-296, each conductor run- 
ning through or terminating in an 
outlet box or junction box shall 
have at least the amount of free 
space within the box specified in 
Table 22 for conductors of its size, 
and the total number of conductors 
which may be run through or 
terminate in a box shall be limited 
accordingly.” 

Rule 12-296 is as follows: 

“12-296 Maximum Conductors in 
a Box Containing Fixture Studs, 
Ete. (1) Where outlet boxes and 
junction boxes contain fixture 
studs, cable clamps,  hickeys, 
switches, receptacles, or other fit- 
tings or devices, the maximum 
number of conductors which shall 
be contained therein shall be one 
less than is specified in Tables 22 
and 23 and the maximum number 
shall be further reduced by one 
for each flush device or combina- 
tion of flush devices mounted on 
the same strap.” 

The 1959 rule 12-292 covers old 
rules 12-292 and 296 which is as 
follows: 

“12-292 Maximum Number of 
Conductors in a Box. 


MAD aie 
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(1) Boxes shall be of sufficient 


size to provide usable space for 
all conductors enclosed in the box. 

(2) The total number of insu- 
lated conductors which may run 
through an outlet, fiush device, or 
junction box unbroken or which 
may originate outside and termi- 
nate in such boxes, or both, shall be 
limited in accordance with Sub- 
rules. (8), (4), (6); cand (6 )aaae 
applicable. 

(3) Subject to the provisions of 
Sub-rules (5) and (6), boxes of 
the nominal dimensions shown in 
Table 23 shall not contain more 
insulated conductors of the sizes 
shown than are specified therein. 

(4) Subject to the provision of 
Sub-rules (5) and (6), boxes hav- 
ing nominal dimensions not shown 
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in Ta le 23 shall have at least the 


amount of usable space within the 
box specified in Table 22 for insu- 
lated conductors of a given size. 

(5) Where the boxes contain fit- 
tings or devices such as fixture 
studs, cable clamps, or hickeys, the 
maximum number of conductors 
contained therein shall be one less 
than is specified in Sub-rules (3) 
and (4) and the maximum number 
shall be further reduced by one 
for each flush device or combination 
of flush devices mounted on the 
same strap. 

(6) Where single flush boxes are 
ganged and each section thereof is 
occupied by a flush device or com- 
bination of flush devices mounted 
on the same strap, each section 
shall be deemed to be a separate 
box.” 

Along this same subject, the 
Canadian Rule 12-108 states: 

“12-108 Provision for Grounding. 

(1) The cable shall contain a 
grounding conductor. 

(2) The grounding conductor 
shall be secured to every metallic 
box by means of a_ grounding 
screw, which shall be used for no 
other purpose. 

(8) The grounding conductor 
shall be brought into every non- 
metallic outlet box in such a man- 
ner that it can be connected to any 
fitting or device which may require 
grounding. 

(4) Where more than _ one 
grounding conductor enters a box, 
all such conductors shall be in good 
electrical contact with each other 
by means of securing all ground- 
ing conductors under grounding 
screws, or by connecting them to- 
gether with an acceptable selder- 
less connector and connecting one 
conductor only to the box by a 
grounding screw or an approved 
grounding device, and the arrange- 
ment shall be such that the discon- 
nection or removal of a receptacle, 
fixture, or other device fed from 
the box, will not interfere with or 
interrupt the ground continuity.” 

As previously stated, your ques- 
tion is not clearly answered in the 
National Electrical Code; however, 
I am in agreement with the word- 
ing of the Canadian Code in count- 
ing only the insulated conductors. 
In comparing Tables 22 and 23 of 
the Canadian Code with Table 370- 
6-(A1) of the National Electrical 
Code, I find the Canadian Code in 
some instances will allow one more 
conductor in a box than is allowed 
by the National Electrical Code. 
However, in most instances the 
number of conductors allowed is the 
same.—R.E.W.—12/60/7 


PLM Type ACSF 
Terminator 


fitting to fit the job! 


Faced with unusual mounting problems in terminating armored cable runs? 
Chances are there’s a standard PLM fitting made to fit the job—or, if there 
isn’t, that PLM can furnish you adaptations, /as/, to meet your needs! 


PLM flange-type terminators are supplied to fit most pothead base dimen- 
sions, and for indoor or outdoor mounting on switchgear or other applica- 
tions. Other types of terminators for through, bracket or angular mounting. 
The complete line of PLM fittings and terminating and splicing kits for 
armored, non-metallic jacketed and lead-covered cable through 23 kv is 
described in PLM 52-page catalog 301. Write for copy on your letterhead. 
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For all low voltage applications 
performance and permanence 
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_be sent to you upon request S 


> MI installed in 1. Oil refinery 2. Chemical plant 3. Dairy 4. Printing press 5. Pineapple cannery 6. Tuna packing plant 7. Oil refinery 8. Automotive plan 
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nothing compares to the safety, 
of Mineral Insulated CMI) Cable. 


General Cable Corporation ® 


Manufacturers of MI Cable since 1941 + 730 Third Ave., New York 17, N.Y. 
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cheaper 


1. Use cheaper core materials. 
Losses would be higher or the 
transformers would be heavier. 
I-T-E continues to use grain- 
oriented silicon steel for maximum 
flux density. 


2. Reduce the number of coil turns. 
This would save wire. But the 
transformers would be noisier, 
and losses would be higher. Who 
wants that kind of economy? 


3. Skimp on tank construction. 
Would you want to risk tank 
leaks or transit damage? I-T-E 
double-welds seams inside and 
out... uses heavy gage metal that 
stands up. 


4. Use substitute insulation. We 
could give it-a fancy trade name 
and present it as new. I-T-E uses 
only time-proven materials—to 
insure longest transformer life. 


5. Reduce or eliminate coil 
bracing. Short circuits can tear 
transformers apart inside. I-T-E 
braces them to withstand short 
circuit stresses. 
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WAYS 
that I-I-E 
could build 
transformers 


(but doesn't) 
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6. Cheat on winding spacers. What’s 
to keep adjacent turns from touch- 
ing in case of a short circuit? Only 
the spacers. Cut down on them, 


and your transformer is on bor- 
rowed time. 


7. Wind discontinuous coils. We 
could quit winding all coils from 
continuous, unbroken wire. Wind 
each disc separately and braze 
together. And hope you never 
have a short circuit. 


8. Use flimsy radiators. Trouble 
with radiators is they stick out 


like bat wings. Flimsy construc- 


oz 


tion would cut costs. But damage ~ 


could suddenly become a big, 
expensive problem. 


9. Cut down on the finish, This 
would just cost you more in 
frequent repainting. I-T-E shot 
blasts inside and out. Applies one 
prime coat and two finish coats. 
Keeps rust out. 


Bulletin 5802-1A covers I-T-E 
transformers in detail. Write 
I-T-E Circuit Breaker Company, 
Dept. TR, 1900 Hamilton St., 


Philadelphia 30, Pa. 


. (i) 1-T-E CIRCUIT BREAKER COMPANY 
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In the News 


NECA Convenes 
in Las Vegas 


Expansion of the market for electrical contractors’ services seen as 


major goal as industry looks to continued high level of business activity. 


tional Electrical Contractors 

Association was housed along 
the fabulous “strip” and conducted 
at the spanking new Convention 
Hall in Las Vegas, Nevada, from 
October 23 to 28. Members and 
guests attending the meetings, the 
trade show and the social functions 
were estimated at nearly 5000. 

President Harold A. Webster 
keynoted a business program re- 
flecting generally a strongly opti- 
mistic outlook for electrical con- 
struction and a rising demand for 
the goods and services of the elec- 
trical contractor. On the contro- 
versial missile base program he 
said that prompt and aggressive 
action by the construction industry 
appears to have stopped the move 
to keep independent contractors 
from participating. in the missile 
base program. 

Discussing trends in the build- 
ing industry, Mr. Webster described 
the attempt by large airframe and 
electronic manufacturers to do all 
the construction at the missile sites 
as the “greatest challenge to the 
construction industry’ since it 
emerged as an independent entity.” 
As a result of construction industry 
action, he said, there is every indi- 
cation that the missile program will 
use construction contractors and 
skilled construction workers as 
much as possible. 

“The important business op- 
portunities for electrical contrac- 
tors in the field of maintenance by 
contract have been advanced ma- 
terially by the joint action of labor 
and management through the Con- 
struction Industry Joint Confer- 
ence,” Mr. Webster said. “‘This is 
an area where contractors can 
maintain an even flow of business 
irrespective of the ups and downs 
of the new construction market.” 


Aion convention of, the Na- 
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Mr. Webster took note of a rising 
demand from the construction in- 
dustry for a higher plane of ethical 
conduct. 

“Through the Council we have 
helped develop procedures designed 
to reduce one focal point of infec- 
tion of our business morality in 
the area of bid shopping and bid 
peddling,” he said. “Remarkable 
progress has been made this past 
year in this regard. Sentiment has 
swung from a ‘it-can’t-be-done’ 
attitude to actual fair bidding 
procedure programs being under- 
way in more than a score of cities.” 

Mr. Webster was _ optimistic 
about the business outlook for elec- 
trical construction. Electrical ex- 
pansion will continue to double each 
decade for the next 20 years at 
least, he said. Since every additional 
kilowatt of use requires electrical 
contractor services, the outlook for 
the industry is exceedingly good. 
However, he warned: “Unless we 


aggressively promote ourselves as 
sales agents for all electrical con- 
struction material and equipment 
requirements, we will lose much of 
the financial benefits of this growth, 


William M. Ridmann, Ridmann Electric 
Co., and Joseph A. Pope, Beltzhoover 
Electric Co., both from Cincinnati, Ohio. 


and fail in our obligation to the 
customer of construction services 
to provide expert guidance for the 
economical, safe and efficient use 
of electricity.” 

He said that since electrical con- 
struction is not seriously affected 
by the housing slump this year, 
the volume of electrical contracting 
not only is holding up well but is 
showing substantial gains. The 
fact that over-all construction mar- 
kets appear to be leveling out does 
not mean that the electrical con- 
tracting market in construction 
will be only sidewise. Industry is 
investing a larger percentage of its 
plant and equipment money in 
modernization, particularly — elec- 
trical modernization, and a lesser 
amount in new plants. That holds 
promise for continuation indefi- 
nitely of a high level of electrical 


contracting, Mr. Webster  con- 
cluded. 
Paul M. Geary, executive vice 


president of NECA, reviewed the 
Association’s organization and op- 
erating structure. 

Mr. Geary said that contractors 
are concerned over profits, or lack 
of them. “Construction volume has 
held at a high level for many years 
yet profits have dwindled to the 
vanishing point. One reason for 
this is the lack of appreciation by 
the contractors of the need to keep 
in balance their sales, their finance 
and their production. When those 
are in balance there is a good op- 
portunity for profit. Thus, our 
theme: Sales plus Finance plus 
Production equal Profits. There are 
some intangible factors that have 
a great effect on profits, particu- 
larly the ethical standards and the 
moral climate of conducting busi- 
ness.” 

Business morality was-the sub- 
ject of the keynote address the 
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Elwood C, Peele, Peele Electrical Co., Bur- 
lington, N. C., received the Coggeshall 
Award. 


7 opening day by Dr. Alfred P. Haake, 


economist and lecturer of Largo, 
Fla. 

There was a panel discussion on 
fair bidding procedures in which 
ethical standards are involved. The 
construction industry has devel- 
oped a recommended procedure for 
handling sub-contract bids and 
action has been started in more 
than a score of cities and areas 
to adapt this plan in a campaign to 
stamp out the unethical and unfair 
trade practices of bid shopping and 
bid peddling. The panel included 
James M. Hunter, Boulder, Colo., 
vice president of the American 
Institute of Architects; L. B. Bar- 
rett, chief of the contract support 
division of the Army Corps of 
Engineers; W. E. Ray, assistant 
manager of the purchasing division 
of International Harvester Co.; and 
James D, Marshall, executive di- 
rector of the Associated General 
Contractors. 

Clint J. Harder, secretary-treas- 
urer of NECA, reported that the 
membership this year had decreased 
over what it was at the end of 1959. 
On January 1, there was a total of 
4,351 members; on August 31 there 
were 4,324, a loss of 27. 313 were 
dropped from membership, most at 
the beginning of the year for non- 
payment of dues. During 1960, 286 
were added. Net income from dues 
and service charges as of August 
31 was $1,095,320. Receipts during 
September brought the total to 
$1,113,887. 


Industry Awards 


Elwood Peele, Burlington, N. C., 
electrical contractor, received the 
Coggeshall Award for his contribu- 
tion to the field of technical and 
training services. He developed a- 
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Ernest R. Edenfield, Edenfield Electric 
Co., Nashville, Tenn., received the Com- 
stock Award. 


mechanical bookkeeping system 
which has improved business meth- 
ods in the industry. 

The first recipient of the Louis 
K. Comstock Award for outstand- 
ing contribution to the field of 
labor relations in the electrical in- 
dustry was Ernest R. Edenfield of 
Nashville, Tenn. He has served con- 
tinuously for eight years as a mem- 
ber of the Council on Industrial 
Relations of the Electrical Con- 
tracting Industry. 

The James H. McGraw Award 
Contractors Medal was presented to 
Denis J. Crimmins, manager of the 
New York City Chapter of NECA, 
for his dedicated personal initia- 
tive and leadership in applying a 
new Charter to greatly broaden the 
membership base of the National 
Electrical Contractors Association 
in large cities. 


Emphasis on Sales 


The second General Membership 
Session, chairmanned by Norman 
D. Ferguson, president of Cali- 
fornia Electric Works, San Diego, 
and NECA vice president from Dis- 
trict 9, was a stimulating analysis 
of sales. This presentation was 
launched by F. E. Keith, Chairman 
of NECA’s Marketing Committee, 
who discussed association plans 
concerning sales training, urging 
contractors to promote higher qual- 
ity installations by constructively 
educating their clients. Contractors 
have a valuable service to offer, 
he maintained, and should capital- 
ize on all industry-backed promo- 
tion campaigns designed to extend 
this service, improve job quality 
and increase business opportunities 
in so doing, 

Keith was followed by E. J. 
Thimme, general superintendent of 


Denis J. Crimmins, manager, New York 
City Chapter, NECA, received the Mc- 
Graw Award. 


distribution for New Jersey Pub- 
lie Service Electric and Gas Co., 
who cited numerous economic ad- 
vantages related to employing in- 
dependent contractors to perform 
utility. pole-line and underground 
work. He stated that his company 
had formerly performed all of this 
work with their own crews, but it 
had been necessary to conduct 
schools for linemen who, as line 
work had increased, were being 
rushed through such schooling to 
meet the demand. The result was 
not completely satisfactory and, 
when centrally located utility crews 
were forced to work a 6-day week, 
it had been noted that travel time 
and overtime became exorbitant, 
crew morale dropped noticeably and 
work output lagged behind in- 
creased expenses. For these reasons 
some work had been contracted to 
independent line constructors on a 
trial basis and the experiment had 
proved so successful that over 500 
“outside” linemen are now so em-/ 
ployed to augment the work of com- 
pany specialists and emergency 
crews. While utility unions initi- 
ally protested this arrangement, 
the necessity was appreciated and 
is now accepted. 

Long range forecasts conserva- 
tively predict that present line 
loads will double in a decade, 
Thimme continued, and it is ex- 
pected that use of independent con- 
tractors will increase proportion- 
ately; this arrangement resulting 
in greater flexibility and mobility 
of smaller, locally based crews. Pri- 
vate enterprise would also be en- 
couraged; tools and equipment 
would be purchased and maintained 
by qualified electrical contractors; 
utility personnel would be relieved 
of slack-time lay-off bugaboos and 
benefits would accrue to utilities, 
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AFTER 30 YEARS ON THE JOB... Okolite insulation still looks good. This unretouched photog 


section of 11.5 Kv power cable recently re-assigned by Duquesne Light Company. Note that the insulation is still 
flexible and resilient—workable. Tests made this year show the tensile strength has deteriorated very little, 
remaining more than 33% above the original specification figure. 


30-year-old Okonite cable still tests above specification figures... 
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This is Okonite Cable’bility at work. It’s “Old Faithful” — 
a 1250 MCM, Okolite-insulated power cable made in 


1929, now carrying on a new career as a mine power feeder 
for Duquesne Light of Pittsburgh. 


“Old Faithful” began service as an 11.5 Kv lead from 
switchyard to transformer, handling 15,000 KVA loads. 
During World War II, it saw fifteen years of full load oper- 
ation, 24 hours a day. Then in 1957 it was replaced with 
a larger cable to handle even greater loads. But it was 
found still suitable for demanding tasks as a power feeder. 


There are Okonite “Old Faithfuls” in use today in every 
application . . . yours too. Because, as in 1929, Okonite 
still produces the most dependable cables on the market. 
The reason is Cable’bility. The Okonite Company, Sub- 
sidiary of Kennecott Copper Corporation, Passaic, N. J. 


where there’s electrical power... there’s OKONITE CABLE 
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the public and the contracting in- 
dustry as well. 

This general subject of sales was 
further explored by B. H. Benning 
and G. H. Booth of Graybar, also by 
IES past-president George Taylor 
of Day-Brite, all of whom dis- 
cussed profit possibilities related 
to Relighting; by E. K. Handlan of 
Emerson Electric Manufacturing, 
who considered Electric Heating; 
by H. L. Cramer of Westinghouse, 
who analyzed profits related to 
Modernization, and by R. L. Kemp- 
ton of the Edwards Co., who con- 
centrated his remarks upon the 
category of Electronics. 

In this practical roundup, Ben- 
ning and Booth jointly presented a 
slide-film analysis of the relighting 
market, indicating that reliable 
products made by reputable manu- 
facturers offer contractors the 
opportunity to provide customers 
with lighting mediums which are 
as practically efficient as they are 
aesthetically attractive. Citing the 
Blackwell report and the rapid 
acceptance of higher levels of illu- 


mination for new construction dur-, 
ing the past two decades, they urged _ 


conferees to apply these same light- 
ing standards when modernizing 
existing buildings as well. Such re- 
lighting installations should con- 
sider all-purpose quality fixtures, 
modern designs and construction 
details designed to speed installa- 
tion time. They also stressed the 
importance of sales training for 
employees, using simplified selling 
methods, effective promotion and, 
Where necessary, arranging for 
financing. 

George Taylor likewise 
representative Blackwell recom- 
mendations for higher levels of 
illumination, stating that accept- 
ance values had steadily increased 
during the lifespan of the Iluminat- 
ing Engineering Society, rising 
from 5 footecandles in 1917 to 10 fe 
in 1930, 25 in 1942, 30 in 1947, 50 
in 1952 and 100 today. He referred 
to case studies proving the values 
of higher footcandle levels, and in- 
dicated that higher lighting levels 
and increased volume of business 
in the lighting field went hand-in- 
hand. 


cited 


Heating Potential Analysed 


On the subject of electric heat- 
ing, Handlan cited numerous user 
benefits and savings, new competi- 
tive power rates (now existing in 
27 states), mounting sales, direct 
industry support and growing mar- 
kets. In exploring this field. he 


stated that over $16-million worth. 
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Minto, MacNutt Electric Co., 
New York City. 


Milton 1. 


of electric heating equipment had 
been installed in 16,000 new homes 
last year, although this volume 
could be multiplied 10-fold if own- 
ers of existing homes could be per- 
suaded to adopt this same heating 
medium. He also cited opportunities 
related to commercial and indus- 
markets, motels; factories, 
offices and the like. And, in review- 
ing such markets, Handlan men- 
tioned that equipment selection de- 
pended largely upon the activity 
level of people occupying the struc- 
ture to be heated, the desired tem- 
perature to be maintained and the 
appearance of the equipment. 

In discussing Modernization, 
H. L. Cramer of Westinghouse 
maintained that the country’s exist- 
ing buildings would experience a 
$200-billion face-lifting treatment 
during the coming decade because, 
as population grows and our econ- 
omy expands, more buildings will 
be built to accommodate the growth, 
and owners of older structures will 
be compelled to modernize in order 
to‘hold tenants and protect their 
initial investments. He stated fur- 
ther that existing structures in 
America are presently valued at 
about $500-billion, and that econ- 
omists predict that this figure will 
be more than doubled by 1970. 
Planned modernization of older 
structures is essential for long- 
range profits, he concluded, so it is 
essential that contractors, utilities, 
manufacturers, distributors and 
property owners team-up to Build 
Business Electrically. 

Considering the Electronics mar- 
ket, Kempton of Edwards main- 
tained that electrical contractors 
need not feel over-awed by high- 
sounding electronic terms, for a siz- 
able portion of the electronics mar- 
ket is actually electrical rather than 
electronic in nature involving such 


components as relays, micro 
switches, variable-voltage trans- 
formers, .PF capacitors and so on. 
Moreover, there is no reason why 
contractors should hesitate to sery- 
ice welding controls, security sys- 
tems, photoelectric counting sys- 
tems, clock and paging systems. 
And, in the field of heating and 
cooling, contractors should con- 
sider the installation of room ther- 


-mostats, damper motors and con- 


trol panels as well as the usual 
wiring of fans, pumps and com- 
pressors. He also referred to possi- 
bilities related to commercial sound 
systems. And, in summation, Kemp- 
ton stated that basic principles of 
selling included application of 
imagination, anticipation of pros- 
pects’ needs, effective demonstra- 
tion of products, sales training and 
convincing clients that services 
offered by contractors are essential 
for their own best interests, 


Line Constructors Conyene 


Utility Line Constructors’ confer- 
ence featured a field-problem panel 
discussion’ moderated by NECA 
vice president Gordon S. Heylin, 
Utilities Line Construction Co., 
Jenkintown, Pa. Panelists includ- 
ing Gordon M. Freeman, Interna- 
tional President of the IBEW; Paul 
M. Geary, Executive Vice President 
of NECA, and James E. Swan, 
NECA’s Director of Labor Rela- 
tions. 

This forum considered such 
timely questions as non-continuity 
clauses in utility contracts; limit- 
ing the amount of work that can 
be apportioned to outside com- 
panies, transfer of manpower, shift- 
ing crews and apprentices from 
one labor district to another for 
training purposes or in cases of 
disaster and emergencies the prob- 
lem of union vs non-union labor 
employed by “different” companies 
having the same management; the 
subject of “pirate” companies of 
utilities “competing” with inde- 
pendent organizations for contracts 
with parent utilities; jurisdictional 
problems between various IBEW 
interest groups; also procedures 
prescribed for settling disputes via 
the industry’s Dispute Board; the 
question of when should overtime 
be limited in extent; training pro- 
grams and safety measures to be 
adopted in the field. 

While appealing to a smaller 
number of contractors than other 
programs of the convention, this 
session was one of the most stim- 
ulating, practical, honest and in- 
formative meetings of the entire 
week. 
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Damaging currents are choked out in % cycle 


Inside General Electric high-voltage 
current-limiting fuses; damaging short 
circuits are limited to harmless levels 
and choked out in 14 cycle or less to 
prevent damage to protected equipment. 

When short circuits reach a value 
and duration great enough to melt the 
fuse element, resistance increases im- 


mediately on the rising portion of the 


current wave. Complete interruption 


occurs at the first voltage zero after 
melting—or within approximately one- 
half cycle—without discharge or noise. 

General Electric high-voltage current- 
limiting fuses are sure to meet your 
application requirements—indoors or 
outdoors—for protection of capacitors, 
motors, transformers, load centers, 
feeder circuits, and for general purpose 
duty. They’re available in all standard 


voltage ratings from 600 to 34,500; 
and in a range of amperage ratings 
designed to meet any need. 

Want more information? Contact 
your General Electric apparatus sales 
representative. Or write to Section 497- 
01, General Electric Co., Schenectady 
5, New York. 
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HAMMER 


DRIVE 
ANCHOR 


Forged Aluminum An- 
chor and Hot Galva. 
nized Nail Assembly. 
Size range: %'' to V2’ 
dia. — 7%" to 342" 


Rg: 


S 


TRIAL OFFER: Write for catalog sheet and trial samples 


POWER 


Where holding 

power counts... 

use this expansive 
anchor . . . for all 
kinds of masonry 

@ Nail Type 
@ Vibration Proof 
@ Rust Proof 
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INSTALLED FAST 


BUILT TO LAST 


Blackhawk Service Entrance Mast Kits 
better from top to bottom 


a 
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GOOD REASONS why a Blackhawk kit means a 
faster, better installation from cable entrance 
to meter. May be purchased as a complete kit 
or as separate fittings. 

Slip-fitter service entrance head—Just slip it on 
over conduit and tighten two set screws. That’s 
all. Made of corrosion-resistant aluminum. 
Available in a full range of sizes. 
Insulators—Reinforced, durable, well-rounded 
porcelain secured to metal pipe mounting 
clamp, galvanized. Pull-off fitting available un- 
insulated. 

Flexible Synroflashing — Made of flexible neo- 
prene to absorb vibration. Mast can’t work 
loose, damage shingles, or cause leaks. Won't 
rot, peel or crack in any weather. Available 
for 14%, 1%, 2, 2% and 3” pipe. 

Mounting brackets —New combination brasket 
accommodates 14%, 1%, 2, 24% and 3 inch 
pipe. Available with % inch thru bolts or with 


lag screws. i : . 
Offset reducer —- Corrosion-resistant aluminum 
alloy. Fits 14” and 1%” hubs to a 2” or 


242” pipe riser and 2” hub to 3” pipe riser. 
The better-made parts in a Blackhawk kit let 
you do a fast and sound job on every service 
entrance mast installation. Saves you time, 
builds your reputation for quality and service. 
Specify B-I when you buy! 


DUBUQUE, IOWA where the new ideas come from 


Finance 


Factors affecting the financial 
welfare of electrical contractors 
were highlighted under the chair- 
manship of John A. Beck, Balti- 
more, Md. He said the NECA work- 
shop training program is beginning 
to pay off. This encompasses 2-day 
sessions of from 15 to 30 contrac- 
tors held by various NECA Chap- 
ters and is designed to give mem- 
bers an opportunity to make 
comparative analyses of their busi- 
ness operations to seek out manage- 
ment strength and weakness. In 
the past nine months some 70 work- 
shops with 1000 participants were 
held, reported W. Floyd Taylor, 
Schoonover Co., Inc., Mountainside, 
N. J., chairman of a contractor 
panel discussing program results. 
Among individual experiences re- 
lated were the following: 

Phil Stinchcomb, Philip Stinch- 
comb, Inc., Baltimore, Md., reported 
spending about $10,000 for adver- 
tising in newspapers, telephone 
classified directory and on direct 
mail. In one year, electric heating 
and housepower business paid for 
the advertising, but not for a 
special salesman, he revealed. He 


finds newspapers the best ad 
medium. 
B. N. Voss, Circle-L Electric 


Co., Tulsa, Okla., is now using job 
factor adjustments in his estimat- 
ing and requiring daily job pro- 
gress reports. Workshop experience 
led him to revise his estimating and 
job cost procedures so he now 
knows where he is and where he is 
going in his business operation, he 
added. 

Jack Mihalovich, Dahl-Beck Elec- 
tric Co., San Francisco, Calif., 
believes lack of organization is a 


common denominator to many con-. 


tractor problems. Workshop expe- 
rience led his firm to develop a 
definite organization chart listing 
specific duties for all personnel. By 
eliminating overlaps and gaps and 
through better coordination of du- 
ties, overhead expense is being re- 
duced, he reported. 

Make a realistic budget of your 
business operations and try to ad- 
here to it, recommended T. L. Wat- 
son, Jr., Watson Electrical Con- 


struction Co., Wilson, N. C. Such 


items as fixed overhead costs, tool 
replacements and equipment de- 
preciation can give an insight into 
possible cost reduction and addi- 
tions to productive capacity, he 
noted. His firm’s experience with 
budgeting has been so good that it 
has become a “must,” he intimated. 

How good is the NECA Manual 
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Fronk H. Oppitz, Oppitz Electric Co., and 
B. H. Barg, B. H. Barg Electric Co., both 
from Milwaukee, Wis. 


of Labor Units? Opinion varied 
among a panel of three contractors. 
They were: E. R. DuBose, White 
Electrical Construction Co., At- 
lanta, Ga,; J. A. Beck, The Eastern 
Electric Co,, Baltimore, Md.; and R. 
R. Ecker, Empire Electric Co., 
Paseo, Wash. Some contractors use 
the units. Others do not use them. 
Some question the origin and reli- 
ability of the units, feel they are 
too old, and point out the conspicu- 
ous lack of units on many new ma- 
terials and methods. The research 
committee has experienced some 
difficulty in obtaining new units 
and rechecking existing ones since 
many contractors consider their 
operations too small to warrant per- 
sonnel assignment to labor unit 
research. The panel revealed that 
NECA has assigned a full-time 
“time study engineer” who will 
travel the U.S. te field check labor 
cost data and evaluate existing 
units. 

Possible development of a 
“NECA Code and Standard of In- 
stallation” based on contractor 
know-how was intimated by Rich- 
ard W. Osborn, St. Louis, chair- 
man of the NECA Codes and Stand- 
ards Committee. He also predicted 
a more important contractor role 
in the National Electrical Safety 
Code—a compilation of National 
Bureau of Standards regulations 
covering line work. 

While exceptions to the National 
Electrical Code are properly made 
by some cities and communities to 
exceed minimum safety standards, 
Osborn recommended that contrac- 
tors oppose efforts to replace the 
NEC with separate local codes. The 
NEC provides a common denomina- 
tor for the electrical construction 
industry and offers a set of na- 
tionally accepted uniform require- 
ments on which wiring proposals 
cam be based, he added. Mr. Osborn 
recommended establishment of 
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ROYAL Portable Cords 


are dependable, easy working, made right to be 
right on every job, time after time after time. Royal is 
the BIG line, too . . . rubber, neoprene and 
thermo-plastic, as well as lamp cords, fixture wires, 
machine tool wires, thermo cables, bell wires, 
coaxial cables, and more. All packaged for fast, easy 
identification. So when you buy wire and cable, 
specify ROYAL, the line that’s preferred by 
electrical men everywhere. See your wholesaler, or 
write for catalog, giving wholesaler’s name. 


ROYAL ELECTRIC CORPORATION 

PAWTUCKET «© RHODE ISLAND 

In Canada: Royal Electric Company (Quebec) Ltd. 
Pointe — Claire, Quebec 
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EVEN AFTER 10 YEARS 


OF CLOSED OPERATION 
yet this 


service-entrance switch | 
requires no maintenance, 


This is the ultimate test of a service- 
entrance device. Will it open in an 
emergency—after remaining closed for 
years, with little, if any, maintenance? 
The fused Pringle switch does. Against 
any overload. Its contacts are bolted 
together by a simple, rugged toggle 
mechanism. that turns a bolt through 
the blades, pulling them together, tight 
against the fixed contacts. There is 
nothing to loosen, stiffen or fatigue. 
Nothing that needs any maintenance. 
Bolted contact pressure is constant, 
independent of springs, unaffected by 
heat. It permits this switch (1200 to 
5000 amps) to carry full load continu- 
ously, with a heat rise at the contact 
areas considerably less than the ac- 
cepted 30°C. 

The performance of the Pringle switch 
is a matter of record. Proven in labora- 
tory tests. Confirmed by the fact that 
many of them have been in service for 
more than 25 years. The entire story— 
including models, ratings and_load- 
break test data — is in the Service 
Entrance Catalog. A copy is yours 
upon request. 


PRINGLE 
ELECTRICAL MANUFACTURING CO. 


1906 North Sixth Street 
Philadelphia 22, Penna. 
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code standard committees at the 
Chapter level, supplemented by code 
schools where possible; urged con- 
tractors to notify the NECA code 
committee of new techniques and 
desired code changes. 

Get to know your banker before 
you need to borrow, urged Robert 
L. Gordon, vice president, Bank of 
America, Los Angeles, and a rec- 
ognized expert on contractor financ- 
ing. To get the most help from 
your banker, keep him fully in- 
formed of your business operations 
including individual job status and 
payment reports. To keep from 
courting disaster, set up a proper 
accounting system tailored to your 
specific operations and supplement 
it with professional auditing; de- 
termine cash requirements for bid- 
ding and contract fulfillment, dis- 
cuss financial needs fully with your 
banker before bidding a job; be 
realistic in overhead allowances 
when making an estimate, he ad- 
vised. Mr. Gordon warned against 
bidding low to get large volume or 
maintain crews. He noted that un- 
secured loans in construction circles 
often run up to 100% or 200% of 
true working capital compared to 
a normal banking rule of 40%. 

Delegation of authority and com- 
munication with employees are 
major management problems, ac- 
cording to Dr. Robert A. Goodell, 
University of Southern California, 
Los Angeles. Proper resolution of 
both can lead to more profitable 
operation, he noted. Indulge in 
some self-analysis at management 
level. If you are doing more than 
20% of work in a subordinate area, 
you are not delegating properly, 
Goodell stated. Control delegated 
work through conference-type oral 
sessions; avoid a tendency to over- 
criticize; be judicious in corrective 
action when needed; recognize per- 
sonnel who do good work with a 
little praise, he advised. 

Try to learn the “language of 
management” and be able to talk 
to subordinates in terms they can 
understand and appreciate, Goodell 
continued while noting that studies 
show that 65% of top management 
thinking is lost by the time it 
reaches the worker. Research on 
‘Jistening comprehension” is now 
being conducted and the need for 
training courses on “how to listen” 
is indicated, he concluded. 


Production 


Production was the theme of the 
fourth general membership session. 
Emphasis was on the labor rela- 
tions factor. 


3 


: a DR Bey B Seen : 
Jack Kétzscher, North Little Rock Electric 
Co., North Little Rock, Ark.; William 
Flowers, Flowers Electric Co., Abilene, 
Texas; Charles Nelson, Charles Nelson 
Electric, Lubbock, Texas. 


The role of NECA’s Labor Rela- 
tions Department in settlement of 
problems on national, district and 
local levels was reviewed by direc- 
tor James E. Swan. The Council on 
Industrial Relations heard and de- 
cided 78 cases during the past year. 
NECA continues its co-sponsorship 
of the National Joint Apprentice- 
ship and Training program. More 
than $1-million is being contributed 
by labor and management to finance 
some 274 programs under labor 
agreement terms. In 1960 there 
were 19,416 apprentices registered 
and 2,480 completion certificates 
were issued. 

For the first 9 months of this year, 
National Electrical Benefit Fund 
collections totaled $7,372,421 or bet- 
ter than $800,000 per month. Of 
the 11,992 employers reporting the 
one percent assessment, 40% were 
NECA members. Studies are now 
under way by two independent ac- 
tuarial consulting firms to develop 
a possible NECA-IBEW plan to 
progressively nationalize all fringe 
benefit items for production em- 
ployees in the electrical contracting 
industry. Suggestions include: a 
pension which when added to Social 
Security would equal 50% of the 
average electrical workers earn- 
ings; hospitalization, surgical and 
majer medical insurance; a fund 
for apprentice, advance journeyman 
and foreman training; a fund for 
industry business development in- 
cluding management, sales and ad- 
ministrative personnel training. 

NECA continues its membership 
in the Construction Industry Joint 
Conference where representatives 
of the entire construction industry 
can meet to discuss mutual prob- 
lems. Biggest problem during the 
past year has been missile base con- 
struction. Through joint efforts of 
the CIJC, the Department of Labor, 
the Air Force and the Department 


142 ELECTRICAL CONSTRUCTION AND MAINTENANCE ... DECEMBER, 1960 


of Defense, the government is 
recognizing the need of approach- 
ing construction of missile bases on 
a more traditional basis of the con- 
struction industry. 

The CIJC feels that if the missile 
program follows the basis of the 
Atomie Energy program, so far as 
the construction industry is con- 
cerned, many of the present prob- 
lems will clear up. Present indica- 
tions are that this approach will be 
followed. Further indication of 
such cooperation was given by C. J. 
Haggerty, president, building 
trades department, AFL-CIO, in his 
discussion of the missile base con- 
struction program. 

The relationship between on-the- 
job safety and production exposes 
a wide area for labor-management 
promotion of electrical construction 
safety standards, stated Milton I. 
Minto, MacNutt Electric Co., New 
York City. Adequate job tooling 
and good on-the-job housekeeping 
helps prevent accidents, but a well- 
organized safety program really 
pays off. Minto explained the New 
York plan which covers some -460 
employers and 10,000 electrical 
workers. A full-time safety group 
manager spends most of his time on 
accident prevention work. Typical 
program aids include: a safety film, 
job posters, payroll stuffer cartoons, 
bi-monthly newsletters. Any proj- 
ect with 15 or more men has “a 
safety program tailored to its re- 
quirements; has a weekly 10-minute 
safety meeting. Net result: safety- 
conscious management and work- 
ers; reduction in workman’s com- 
pensation rates; more production. 

Cost of this program over the 
past 5 years averaged one-cent per 
man-day and returned an estimated 
10 cents per man-day. The New 
York group now plans to study 
“near-miss” accidents to determine 
frequency and causes, Minto re- 
vealed. Programs like this and the 
IBEW employee safety program are 
part of an all-out attack on the con- 
struction industry accident rate 
which, at 30 per million man-hours, 
is the highest of any industry, he 
noted. 

A “bottleneck” of giant propor- 
tions is facing electrical contractors 
and must be broken if they are to 
survive in these rapidly changing 
times, warned Gordon M. Freeman, 
international president, IBEW. 
This is the alarming trend toward 
absorption of electrical contracting 
industry functions by other 
branches of the electrical industry, 
construction industry, and indus- 
trial and utility ‘in-plant’? em- 
ployees. While electrical energy 
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consumption has doubled in the past 
ten years, the number of electrical 
workers employed by contractors 
has increased less than 20%. 

The latest Social Security Board 
figures show a total of about 21,000 
electrical contractors in the U.S. 
employing about 160,000 production 
workers. National Electrical Bene- 
fit Fund records indicate 12,000 
contractors employ about 130,000 
IBEW members. Current estimates 
of experts indicate the annual mar- 
ket for services of electrical con- 
tractors inthe U. S. runs about $15- 
billion annually, which should 
provide employment for about 
500,000 electrical workers, he noted. 

Freeman placed the responsibility 
of getting “by others” electrical 
work in the laps of electrical con- 
tractors who must get out and do 
some creative selling instead of 
competitive maneuvering. It’s time 
for electrical contractors to employ 
salesmen and convince general con- 
tractors, owners, architects and en- 
gineers that electrical contractors 
employing trained electrical work- 
ers are best qualified to perform all 
work regarded as electrical work. 


Business Session 


NECA vice presidents unani- 
mously elected by the Board of Gov- 
ernors were: District 2—Robert G. 
Frame, Frame Electric Co., Pitts- 
burgh, Pa.; District 4—KE. E. Leas- 
ure, Jr., Monroe Electric Co., Chi- 
cago, Ill. (reelected) ; District 6— 
Howard E. Bayley, Industrial Elec- 
tric Co., Seattle, Wash.; District 8 
—C. I. Berrell, Howard P. Foley 
Co., Inc., Salt Lake City, Utah. 

Convention delegates unani- 
mously approved these resolutions : 

Missile Base Construction—That 
NECA use its influence with the 
Construction Industry Joint Con- 
ference and other organizations 
representing labor and manage- 
ment groups in the construction in- 
dustry to stimulate a vigorous effort 
to assure that the construction in- 
dustry perform its claimed func- 
tions in the missile development 
program with dispatch, quality and 
economy. 

Andrae and Beister—That NECA 
record its appreciation of the many 
years of outstanding service ren- 
dered the industry by George 
Andrae, Milwaukee, Wis., and Wil- 
liam H. Biester, Jr., Philadelphia, 
Pa., who for thirty and twenty 
years respectively have served as 
members and chairmen of the 
NECA Codes and Standards Com- 
mittee; have represented NECA on 
the National Electrical Code Cor- 
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the National Electrical Code Cor- 
relating Committee and Code Mak- 
ing Panels, NFPA and ASA. Both 
men, at their own request, have re- 
tired from these activities. 

Among resolutions approved by 
the NECA Board of Governors were 
the following: 

Membership—That NECA pro- 
mote an increase in Chapter mem- 
bership throughout the country and 
publicize the New York City Plan 
and the Bylaws used to permit un- 
affiiated associations to become 
Chapter members without loss of 
their former identity and that 
studies be initiated which may lead 
to lower national membership cost 
as membership increases. 

The Sixth National Electrical Ex- 
position was held in conjunction 
with NECA convention at Exposi- 
tion Hall of the Convention Center, 
Oetober 24 through October 26. 
Displayed weré product application 
displays of 197 manufacturers, sup- 
pliers and institutions. 


McGraw Awards 
Presented 


J. F. Lincoln, Chairman of the 
Board of the Lincoln Electric Co., 
Cleveland, Ohio; Everett Morss, 
President of Simplex Wire and 
Cable Co., Cambridge, Mass.; and 
N. J, MacDonald, President of the 
Thomas and Betts Co., Elizabeth, 
N. J., received awards under the 
James H. McGraw Award for Elec- 
trical Men at the general meeting 
of the National Electrical Manu- 
facturers Association on November 
17 at the Savoy Hilton Hotel in 
New York City. 

Mr. Lincoln received a Manufac- 
turers Medal and Purse for “his 
dedicated and creative leadership in 
developing the electric welding 
process and in fostering its exten- 
sive and beneficial application to 
the broad benefit of the electrical 
industry.” 

Mr. Morss received a Manufac- 
turers Medal and Purse for “his 
initiative and dedicated industry 
leadership in the development of 
modern synthetic insulation for 
electrical conductors to the great 
benefit of the electrical industry.” 

Mr. MacDonald received a Medal 
for Cooperation and Purse for “his 
dynamic personal leadership dedi- 
cated to the coordination of the 
efforts of all branches of the electri- 
cal industry toward common objec- 
tives in the spirit of industry inter- 
dependence and service to the 
public.” 

The panel of Judges who recom- 
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mended Mr. Lincoln and Mr. Morss 
for the Manufacturers Medals were 
Robert Paxton, President, General 
Electric Co.; A. D. R. Fraser, Presi- 
dent, Rome Cable Co.; F. F. Loock, 
President, Allen-Bradley Co.; and 
W. T. Stuart, Secretary of the Com- 
mittee of Awards. 

The panel of Judges who recom- 
mended Mr. MacDonald for the 
Medal for Cooperation were J. W. 


Frommer, President, L. K. Com- 
stock Co., Inc.; W. E. Henges, 
President, Graybar Electric Co.; 


Carl S. Menger, President, Triangle 
Conduit and Cable Co., Inc.; C. Wes- 
ley Meytrott, Vice President, Con- 
solidated Edison Co. of N. Y.; and 
W. T. Stuart, Secretary of the Com- 
mittee of Awards. 


FAEC Holds 1960 
Annual Convention 


Highlighted by a well-rounded 
business program of vital interest 
to all electrical contractors, from 
the smallest to the largest, the 
Florida Association of Electrical 
Contractors (FAEC) held its 1960 
Annual Convention and 8th Electri- 
cal Trade Show in Miami Beach in 
mid-October. Over two hundred 
members registered for the three- 
day session, as well as many repre- 
sentatives from the allied fields. 

The allied 8th Annual Electrical 
Trade Show comprised displays of 
the newest in electrical materials, 
devices and equipment in 77 booths, 
by over sixty manufacturers, dis- 
tributors and electric utilities. 

President Richard Williers out- 
lined the challenge facing the elec- 
trical contractors of Florida—a 
61% increase in state population 
by 1970, an increase of 700 new 
customers daily, an expanding 
market potential second to none in 
the nation, exciting new products, 
fast-growing technical progress, 
and many others. FAKC is a hard- 
hitting progressive organization, he 
said, dedicated to new heights of 
achievement, to continued growth in 
the electrical industry, and _ to 
greater service to its membership. 

William B. Shenk, vice president 
of the Florida Power Corporation, 
discussed “The Utilities Role in 
Reaching for the Sun in ’61,” also 
“Unify to Electrify,” which was 
illustrated with a set of appropriate 
color slides, and devoted in great 
part to the furtherance of the 
Medallion Home program. He re- 
ported that 3985 Medallion Homes 
were certified in Florida during the 
first seven months of 1960, and that 


the FAEC goal of 5000 Medallion 
Homes for the year will be more 
than reached. 

Under the chairmanship of 
Howard L. Palmer, past-president 
of FAEC, the story of FAEC— 
past, present, and future—was 
reviewed. The creed of the asso- 
ciation is “Cooperation is essential 
to the success of our profession,” 
he stated, and then proceeded to 
review the Association’s objectives. 
James Dandelake, past-president, 
reviewed the FAEC history. Axel 
Ornberg, “another past-president, 
discussed “Where FAEC is Today,” 
and James R. Ward, 1st Vice Presi- 
dent (1959-60) outlined “Where 
FAKC is Headed.” 

An Estimating and _ Pricing 
Workshop was held, which was 
handled by William A. Ritt, Di- 
rector-at-Large, and Harry W. 
Kane, Manager, Minnesota Electri- 
cal Association, authors and origi- 
nators of the “Estimating-Account- 
ing Manual for Electrical Contract- 
ors and Dealers,’ which has been 
FAEC-sponsored for its member- 
ship. The Manual and a variety 
of business forms and new profit 
control methods were reviewed, ex- 
plained, and discussed at length by 
both Mr. Ritt and Mr. Kane. 

A factual report covering the 
operation of three separate electri- 
cal contractors in Florida—one 
large, one medium, and one small— 
was presented by Harry Hurst, 
legal counsel of Tampa, Fla., to help 
answer the question “Is Volume 
Hurting Your Profits?” 

The session on electric space 
heating was chairmanned and in- 
troduced by W. J. Novak, Associate 
Editor, Electrical Construction and 
Maintenance. 

George Klein, manager of Lowry 
of Florida, discussed the subject 
“Is the Heat Pump In Your 
Future?” He first reviewed how 
his firm got into the business, types 
of equipment, etc., then advised the 
electrical contractors to first check 
with their local electric utilities, 
air conditioning manufacturers 
and others, discuss market pos- 
sibilities, learn all the facts—then 
decide what units to use, get a 
dealership, and go ahead. 

J. L. Shoemaker, Director of 
Market Research, Florida Power 
Corporation, discussed “The All- 
Electric Story Comes of Age—Eco- 
nomically,” in which he compared 
the relationship of a man’s ability 
to pay with home costs over the past 
several years, and concluded that 
the changing nature of the Ameri- 
can labor force has made the all- 
electric home practical. He pre- 
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dicted that 6 million homes will be 
electrically heated by 1970, and 
pointed out that insulation is a key 
to a successful heating installation, 
2 and urged electrical contractors to 
~~ ~‘become familiar with the facts of 
insulation properties, methods and 
techniques. 
Gilbert Leach, electric heating 
specialist with Tampa Electric Co., 
i described and explained a “Simple 
Slide Rule on Electric Heat’? which 
has been developed for use in the 
Florida area. 
“Flectric Heating in the Modern- 
al ization Market” was discussed by 
~W. J. Novak, who then summarized 
the panel discussions and outlined 
in considerable detail some of the 
problems ahead which may be ex- 
pected. He also pointed out that 
much research is currently under 
way, covering such fields as dry air, 
comfort, insulation, etc. 

Newly elected FAKC officers for 
1961 are as follows: James R. 
Ward, Bradenton, President; John 
LaTour, Jr., Daytona Beach, 2nd 
Vice President; Thomas Drage, 
Jacksonville, Treasurer; and Curtis 
Lee Futch, Titusville, Recording 
Secretary. 


-- Time to Probe 
Leagues Told 


A very dissatisfied group of 


: officers of the International Associ- 
ation of Electrical Leagues told 
pt members at their 25th Annual Con- 


ference in Kansas City’s Hotel 
President that it is*time for some 
good old-fashioned self-evaluation 
and probing. As the three-day 
meeting progressed, many became 
aware of the shortcomings in their 
own operations and saw opportuni- 
ties for improvement. 

TAEL President C. C. Simpson 
(Chicago, Ili.) set the stage in his 
keynote speech. A recent survey of 
all league operations revealed a dire 
need for comprehensive re-evalua- 
tion of local programs, he noted. 

- The rate of league growth has been 
entirely too smal]. While there are 
60 leagues today, there should be 
100. Many major cities have none. 
Simpson sees the need for more 
aggressive association leadership 
to expand the league movement and 

help existing leagues to operate 
- more aggressively in their respec- 

_ tive market areas. At a later busi- 

ness session, he asked for creation 

of a committee to draw up a 

master plan for new league develop- 
ment and aid to existing faltering 
ones. | 
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sources to meet all kinds, 


Using the Electric Association of 
Chicago as an example, H. C. Moses, 
past-president of that group and 
vice president, The Thomas & Betts 
Company, outlined a step-by-step 
re-evaluation procedure used in 
Chicago. Net result: changes in 
working committees and divisions 
to encompass wiring in new and old 
homes, industrial and commercial 
structures, sound and communica- 
tion field; establishment of an Edu- 
cational Committee. To keep pace 
with progress, you have to re-evalu- 
ate your_own operations, revitalize 
your promotions and co-ordinate 
all segments of the electrical indus- 
try, he concluded. 

Among électrical industry activi- 
ties discussed at the conference and 
open to league participation were 
the following: 

Industrial Electrification Coun- 
cil_The objectives of this EEI 
Council are almost interchangeable 
with those of leagues, according to 
F. F. Dickman, West Penn Power 
Co., Greensburg, Pa. Local leagues 
can promote and conduct Council 
developed courses on industrial 
electric heating, industrial power 
distribution, process heating and 
others to be organized. 

Electronics—Leagues should in- 
clude training courses on electronic 
and automatic devices to upgrade 
service in area, suggested W. D. 
Renner, vice president, industrial 
division, Howard W. Sams & Co., 
Inc., Indianapolis, Ind. Electrical 
distributors better take a long look 
at the growing electronics industry 
and be able to service industrials 
with electronic parts. If not, elec- 
tronic distributors will get the busi- 
ness. 

Electrical Modernization — A 
tremendous market in electrical 
modernization alone offers unusual 
opportunities. But it is going to 
take hard-selling customer-contact 
programs which can be sparked by 
leagues to get this business, accord- 
ing to J. D. Witherspoon, Westing- 
house Electric Corp., Pittsburgh. 

Electric Space Heating—The 
electric utility industry has under- 
estimated the growth potential of 
electric space heating, believes 
K. M. LaRue, general sales man- 
ager, Kansas Gas & Electric Co., 
Wichita, Kansas. Establish a defi- 
nite policy and competitive rates; 
train employees through a “heating 
specialist”; inform customers of 
the advantages of electric heat; 
establish an “electric heat task 
force” encompassing electrical con- 
tractors and insulation installers. 

LBE Program—This program to 
unite the entire electrical industry 
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; behind Peemiive 6 ling of the 


“total electrical living’ concept is 
rolling. Latest campaign, reviewed 
by J. H. K. Shannon, LBE Planning 
Committee chairman, covers elec- 
tric space heating and os Gold 
Medallion Home. 

Medallion Howes “Results of 
the Medallion Home pregram are 
excellent. But the future can be 
much better, according to George 
T. Bogard, manager, residential 
market development operation, 
General Electric Co., Louisville, Ky. 
Gold Medallion Homes are 30% 
ahead of last year with the ratio 
now being one Gold to two Bronze 
Medallion homes. Bogard pointed 
out that electrical contractors can 
increase the value of their contracts 
from 50% to 100% when doing 
Medallion homes; noted that the 
IBEW in one area is financially sup- 
porting Electric League promotions 
because Medallion homes increase 
labor on the job. 

The following officers were elected 
at the business session: 

President—W. M. Freudigman, 
Providence, R. I.; vice president— 
R. J. Harrison, Omaha, Neb.; secre- 
tary—S. E. Strunk, Cleveland, 
Ohio; treasurer—Robert Trottier, 
Salt Lake City, Utah. 

Elected to represent their respec- 
tive geographical districts on the 
IAEL Board of Governors were the 
following league managers: Div. I, 
J. A. Morrison, Philadelphia, Pa.; 
Div. II—H. E. Cook, Detroit, Mich.; 
Div. I1J—Harry Guest, St. Louis, 
Mo.; Div. IV—C. L. Weaver, Med- 
ford, Ore.; Div. V—H. J. Foy, 
Toronto, Ont., Canada. Immediate 
past-president C. C. Simpson, Chi- 
cago, is an advisory member of the 
Board. 


NISA News 


Approval of a special promotion 
to publicize the change in name of 
the National Industrial Service As- 
sociation, Inc., to Electrical Ap- 
paratus Service Association, Inc., 
next April 1 was approved by the 
NISA-EASA board of directors at 
its mid-year meeting November 11- 
12 in St. Louis. 

Promotional literature and pub- 
licity aids will be placed in the 
hands of the membership in an ef- 
fort to gain local publicity through- 
out the United States and Canada, 
according to C. S. Moton, chairman, 


|. NISA-EASA Publicity Committee. 


The promotion will be handled 
through the association’s public 


these 
have 
a 
bearing 
on | 
better 
motor | 
repairs | 


They are Wagner Replacement Bearings, and they definitely have 
a bearing on faster, better motor repair jobs. 


WAGNER BALL BEARINGS are the finest money can buy ... exactly | 
right for the motor in which they are used. Always replace worn or 
damaged bearings with the same high-quality ball bearings used 


as original motor components. 


WAGNER SLEEVE BEARINGS are exact duplicates of the originals 
used in Wagner Motors. Finest quality, they are precision bored to 
size . . . fit right every time. They are steel-backed, 85% tin babbitt- ; 
lined. They won’t seize or grab, and they don’t corrode. 


SLEEVE BEARING REPLACEMENT IS EASY 
WITH THE WAGNER BEARING TOOL 


This time saver lets you drive out the worn sleeve 
bearing and install a new Wagner sleeve bearing in 
a single, easy operation. No pounding or reaming is 
necessary... you get perfect alignment every time. { 


Wasner Electric Corporation 


6413 PLYMOUTH AVENUE, ST. LOUIS 33, MO., U.S.A. 
OVER 850 AUTHORIZED SERVICE STATIONS OR PARTS DISTRIBUTORS , 
MOTORS e BEARINGS ¢ STANDARD ROTORS @ BRUSHES e CAPACITORS ¢ COMMUTATORS : 


WR6O-1 
relation counseling firm, Mr. Moran 
said. 
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NATIONAL PRICE 
SERVICE 


“ BLUE BOOK ”’ 


For contractors’ cost and suggested 
resale prices of materials. 


‘“ RED BOOK’ 


For contractors’ cost or distributors’ 
suggested resale prices of materials. 


“LIGHTING 


For contractors’ cost or distributors’ 
suggested resale prices of lighting 
equipment. 


Every electrical contractor and distributor 
should use at least one of these price books. 


NATIONAL PRICE SERVICE Dept. A-12 
13601 EUCLID AVENUE * CLEVELAND 12, OHIO 


Gentlemen: Please send me complete details 
without obligation about the N, P. S.: 


[] BLUE BOOK 
[1 RED BOOK 
1 UGHTING BOOK 


Nome 


Title 


Address_ 


(oy i, SESE eee 4°51 Nae Shaheen a 


( 


National 
Price Service 


HENDERSON-HAZEL 
CORP. 


13601 EUCLID AVENUE + CLEVELAND 12, OHIO 


officers of the Electrical Apparatus Sery- 
ice Association (new name for NISA): 
J. Arthur Turner Jr., national NISA- 
EASA president of Tampa Armature 
Works, Tampa, Fla.; Eldon T. Strom, 
Strom Electric Co., Troy, Idaho; and Gor- 
don O. Toms, Toms Electric Co., Spokane, 
Wash. 


In other 
EASA board: 

@ Approved the associate mem- 
berships of New Jersey Wood Fin- 
ishing Co., Mamco Corp., Advance 
Carbon Co., and Schenectady Var- 
nish Co., Inc. 

@ Elected George Larsen, of 
Larsen-Hogue Electric Co., Los 
Angeles, Calif., as its next presi- 
dent, to take office at the 1961 
EASA Convention in San Fran- 
cisco, Calif., June 11-14. 

© Elected Ben Horton, of The 
Atkinson Armature Works, Pitts- 
burg, Kansas, as vice-president; 
and Thomas Paul, Paul Electric Co., 
Sioux City, lowa, as treasurer, both 
to take office with Mr. Larsen next 
June. 

@ Re-elected Alex J. Shovan, of 
Industrial Electric Service Co., 
Hawthorne, N. J., as treasurer. 

@ Selected Chicago as its 1962 
convention site and Texas for 1968, 
specific locations and dates to be 
announced. 

@ Approved a 2nd NISA-EASA 
Management Seminar for early 
1962 in Chicago, conducted by the 
St. Louis University faculty. 

@ Approved a series of Elec- 
tronics seminars to be held in early 
1962 in several locations across the 
country to be announced. 

Attending the directors meeting 
at Clayton Inn were: A. G. Bam- 
ford, Kitchener, Ont.; H. C. Blenk- 
horn, St. Catherines, Ont., W. G. 
Brush, Birmingham, Ala.; J. F. 
Ferrari, Sr., Chicago; J. G. Ham- 
mond, Rocky Mount, N. C.; 8. F. 
High, Cincinnati; B. J. Horton, 
Pittsburg, Kansas; G. E. Jones, 
Amarillo, Texas; E. E. Kolhonen, 
Peabody, Mass.; R. O. Kufen, Phila- 
delphia; George Larsen, Los 
Angeles; Carl Lundberg, Seattle, 
Wash.; W. C. Mielke, Duluth, 


actions, the NISA- 


Paul, Sioux City, Iowa; Alex 


Shovan, Hawthorne, N. J.; Earl © 


Brooks, Seattle, Wash.; Edward 
Potter, Lima, Ohio; and Paul Bush, 
Lubbock, Texas. J. Arthur Turner, 
Jr., national president, presided. 
Also present were members of the 
St. Louis headquarters staff, J. M. 
Harrington, Kenneth Mitchell and 
Gus Baechle. 
° e e o° 

Twenty-five shop men attended 
the welding seminar held October 
29 in Columbus, Ohio and sponsored 
by the Central Ohio Chapter of 
NISA-EASA in cooperation with 
Eutectic Welding Alloys Co. 

The program began with a film, 
then demonstrations of gas and 
electric welding processes and sold- 
ering. 

e e e e 

During November the following 
chapters met: 

e Connecticut Chapter, at 
Waverly Inn, Cheshire, Conn., to 
hear Harold E. Hill of the Hartford 
Unemployment Compensation De- 
partment, Nov. 3. 

@Los Angeles Chapter, at 
Michael’s Restaurant, Los Angeles, 
after a tour of Tri-State Supply 
Corp., November 15. 

e New England Chapter, at Hotel 
Bradford, November 10, to hear a 
program on quality control by a 
representative of Electro-Dynamic. 

@ Northern California Chapter, 
at Veneto’s, San Francisco, Novem- 
ber 7, to plan the 1961 EASA Con- 
vention. 

@ Quaker City Chapter, at Beck’s 
Restaurant, November 9, to hear 
Ron Clark of Phelps Dodge Corp. 
discuss magnet wire. 

@ Southeastern Chapter, at Jack 
Tar Poinsett Hotel, Greenville, 
S. C., November 3-5, to hear Lee A. 


Teichthesen, of Dow Corning Corp.; _ 


James Fenske, of Allis-Chalmers; 
Gus Baechle, of NISA headquar- 
ters; and J. Arthur Turner Jr., 
NISA-EASA president. 

o * ° e 

The big Southwestern Chapter 
(Texas size) has re-elected its vice- 
presidents, James A. Phares of 
Oklahoma City, and J. M. Morgan 
of Fort Worth, Texas, and its secre- 
tary-treasurer, Connie H. Henry of 
Dallas. President George Kinard’s 
term expires in 1962. 

New directors for the organiza- 
tion are Lester Luton, Ada, Okla.; 
Homer D. Russell, Kilgore, Texas; 
George Shields, Corpus Christi, 
Texas; Frank J. Arriens, Bryan, 
Texas; Clyde N. Brown, North 
Little Rock, Ark.; and Paul Beresic, 
Phoenix, Ariz. 
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Industrial Heating Equipment Associ- 
ation, Inc.—Dearborn Inn, Dearborn, 
Mich., January 23-24, 1961. 


Plant Maintenance and Engineering 
Show—International Amphitheatre, 
Chicago, Ill., January 23-26. 


American’ Institute of Electrical Engi- 
neers—Winter General Meeting, Ho- 
tel Statler, New York, N. Y., Janu- 
ary 29-February 3. 


Intermountain Electrical Association 
—Annual conference, Hotel Ben Lo- 
mond, Ogden, Utah, February 2. 


Power & Communications Contractors 
Association—Annual convention, Sir 
Francis Drake Hotel, San Francisco, 
Calif., February 5-7. 


_National Electrical Week — National 
promotion, February 5-12. 


National Rural Electric Cooperative 
Association—19th annual meeting, 
Dallas, Texas, February 13-16. 


15th International Heating & Air-Con- 
ditioning Exposition—International 
Amphitheatre, Chicago, Ill. Febru- 
ary 13-16. 


8rd Biennial Electrical Trade Confer- 
ence and Exposition—Sheraton-Park 
Hotel, Washington, D, C., February 
14-16, 


Upper Midwest Electrical Industry 
Convention — Leamington Hotel, 
Minneapolis, Minn., February 19-22. 


National Electric Sign Association— 
Convention, Benjamin Franklin Ho- 
tel, Philadelphia, Pa., Feb. 19-22. 


Electrical Show—1961 Denver Electri- 
cal and Electronics Exhibit, Denver 
Hilton Hotel, Denver, Colo., Febru- 
ary 21-22. 


17th Annual National 
Conference—Sherman Hotel, 
cago, lll., February 23-24. 


rd National Lighting Exposition and 
World Light Forum—Coliseum, New 
York City, N. Y., March 8-15. -~ 


‘Edison Electric Institute — Annual 
sales conference, Edgewater Beach 
Hotel, Chicago, Ul., March 20-22. 


American Power Conference — Sher- 
man Hotel, Chicago, Il., March 21-23. 


Nebraska lowa Electrical Council—4th 
Biennial Nebraska-Iowa Electrical 
Trade Show, Peony Park Audi- 
torium, Omaha, Neb., March 21-23. 


International Association of Electrical 
Inspectors—Chapter Meetings—Mis- 
sissippi, Heidelberg Hotel, Jackson, 
Miss., March 27-28; Georgia, Forrest 
Hotel, Rome, Ga., April 10-11; Ellis 
Cannady, Carolina Hotel, Raleigh, 
N. C., April 12-13; Alabama, Tutwiler 
Hotel, Birmingham, Ala., April17-18; 
South Carolina, Cabana Inn, Spar- 
tanburg, S. C., April 20-21; Five 
Chapter Joint Meeting, Windsor Ho- 
tel, Abilene, Texas., April 28-29; 
Florida, Casa Marina Hotel, Key 
West, Fla., May 5-6; Virginia, Hotel 
Roanoke, Roanoke, Va., June 12-13; 
Northwest Section, Owyhee Hotel, 
Boise, Idaho, September 11-13; 
Southwest Section, Southern Cali- 

- fornia, September 18-20; Western 

Section, Oklahoma City, Okla., Sep- 


Wiring Sales 
Chi- 


4 tember 25-27; Canadian Section, 


MAKE SAFE BUILDINGS SAFER with 


AUTOMATIC EMERGENCY LIGHTS 


for commercial 
buildings, retail 
stores, institutions 
factories ...and 
other places of public assembly 


No building is completely safe without protection from the hazards of 
sudden blackouts. Leading industries have adopted Bic BEAM for their 
emergency lighting needs. When regular lights fail, BiG BEAM goes on 
instantly and automatically. Provides hours of bright, safe illumi- 
nation, until power from circuit is restored. BEAM-O-Matic recharges 


itself automatically. 
BEAM-O-Martic shown above is one of a 


variety of Bic BEAM models 


available. Whichever Bic BEAM you select, you are providing the 


utmost in dependability. 


For complete information, write today to 


9475 


U-C-LITE MFG. CO. 1035 W. Hubbard St., Chicago 22, II}. 


Canada: Bernard Marks & Co., Ltd., 32 Alcorn Avenue, Toronto 7, Ontario 


All the installation speed of Flexible Conduit 
«-- All the protection of Rigid Conduit... with 
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chemicals, corrosive 


wiring replacements. 


I QUA 


Extruded Polyvinyl Jacket Molded 
to Galvanized Flexible Conduit 


Complete protection against any and all 
contamination—impervious to water, oils, 


atmospheres. Installed 


in minutes. No more ‘‘down-time’’ due to 
wiring shorts or burn-outs, no more periodic 


TYPE LT—JIC Approved 
TYPE LA—Underwriters’ Approved 


Write for free sample, 
costs and name of 
Distributor nearest you. 


P. O. BOX 128-C e ROSELLE, ILLINOIS 


DECEMBER, 
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PERFORMANCE 
OUTLAST ORIGINAL 
EQUIPMENT 


For peak performance of electric tools, industrial 
trucks, welding generators, replace worn or mal- 
functioning brushes with HELWIG Carbon Brushes. 
Better commutation, longer brush life, and less 
“down-time’’ assure you better, more economical 
motor performance. 


See or call your HELWIG Representative today. 


HELWIG cS 


CARBON PRODUCTS, INC. 


2546 N. 30th St. 
MILWAUKEE 10, WISCONSIN 


“First in Service” 


KALAMAZOO 


METAL CUTTING 
BAND SAW 


MODEL 8C 
CUTS 8” ROUND, 16” FLAT STOCK 


Cuts pipe and conduit faster, 
cleaner than. other methods. 


You'll do better work easier with 
the Kalamazoo Model 8C. And, 
it’s built to give you years of 
dependable service. 

Write for details today. 


MACHINE TOOL DIVISION 


Kalamazoo SILO CO. 


1260 Harrison Street, Kalamazoo, Mich. 


TANK & 


Montreal, Quebec, September 29-30; 
Eastern Section, October 9-11; 
Southern Section, Grove Park Inn, 
Asheville, N, C., October 16-18. 


Electrical Supply Trade Show—Spon- 
sored by the Electrical Association 
of Kansas City, Exhibition Hall, 
Municipal Auditorium, Kansas City, 
Mo., March 28-30. 


Electrical Trade Show—Sponsored by 
St. Louis Electrical Board of Trade, 
April 4-6. 

Northern California Electrical Indus- 
try Show—Sponsored by the Electri- 
cal Maintenance Engineers’ Associ- 
ation of Northern California, Brooks 
Hall, San Francisco, Calif., April 
5-9. 

1961 Electrical Home Show —Com- 
munity- War Memorial, Rochester, 
N. Y., April 8-15. 


Missouri Valley Electrical Association 
— Annual engineering conference, 
Hotel President and Municipal Au- 
ditorium, Kansas City, Mo., April 
12-14. 


2nd Annual Alabama Electrical & Elec- 
tronics Exposition—Birmingham Mu- 
nicipal Auditorium, Birmingham, 
Ala., April 17-19. 


National Association of Electrical Dis- 
tributors—53rd annual convention, 
Detroit, Mich., April 29-May 3. 


National Fire Protection Association 
—Annual convention, Hotel Statler, 
Detroit, Mich., May 15-19. 


Edison Electric Institute—Annual con- 
vention, New York, N. Y., June 5-7. 


Electrical Apparatus Service Associa- 
tion, Inc.—28th annual convention, 
Jack Tar Hotel, San Francisco, 
Calif., June 11-14. 


New York State Association of Elec- 
trical Contractors & Dealers—62nd 
annual convention, Whiteface Inn, 
Lake Placid, N. Y., July 2-7. 


Western Plant Maintenance Show— 
Pan American Auditorium, Los An- 
geles, Calif., July 18-20. 


National Assn. of Lighting Mainte- 
nance Contractors—National confer- 
ence, Las Vegas, Nev., August 21-23. 


Western Electronic Show and Conven- 
tion—Cow Palace, San Francisco, 
Calif., August 22-25. 


American Home Lighting Fixture 
Month—Sponsored by the American 
Home Lighting Institute, Chicago, 
IH., September 1-30. 


Illuminating Engineering Society—Na- 
tional Technical Conference, Chase 
Park Plaza Hotel, St. Louis, Mo., 
September 24-29. 


International Association of Etectrical 
Leagues—25th Annual Conference, 
President Hotel, Atlantic City, N. J., 
October 4-6. 


Canadian Electrical Manufacturing As- 
sociation—Annual meeting, Shera- 
ton Brock Hotel, Niagara Falls, On- 
tario, October 4-6. 


17th Annual National Electronics Con- 
ference — International Amphithea- 
tre, Chicago, Ill., October 9-11. 


National Electrical Contractors Asso- 
ciation—Annual convention, Wash- 
ington, D. C., October 9-14. 


National Electrical Manufacturers 
Assn.—Annual meeting, Traymore 
Hotel, Atlantic City, N. J., Nov. 13-17. 


Among the 
Manufacturers 
feral cere ers age horas sae nee a 


Headquarters Announcements 


Studebaker-Packard Corp., 
South Bend, Ind., has acquired D. 
W. Onan & Sons, Inc., Minnea- 
polis, Minn., which will become 
the Onan Division. C. Warren 
Onan will remain as president 
and new appointments are: Roy 
E. Mullin, vice president in charge 
of marketing; William J. Auger, 
assistant general sales manager; 
George R. Burda, manager, sales 
administration; David Onan I], 
manager, market planning and 
promotion. 

Westinghouse Electric Corp., 
Pittsburgh, Pa.—William H. Loe- 
ber, manager, Residential Market- 
ing Dept. 

S & C Electric Co., Chicago, Ill. 
—Jack B. Castle, manager, new 
Sales Service Div. 

Diehl Mfg. Co., Somerville, N. J. 
—W. O. Langille, chairman of the 
board; Leonard C. Marsac, presi- 
dent and member of the board of 
directors. 

Gould-National Batteries, Inc., 
Trenton. N. J. — John Robert 
Tench, vice president of industrial 
sales. 

Barth Engineering & Mfg. Co., 
Meriden, Conn.—Don P. Caverly, 
president, general manager and 
director. 

Allis-Chalmers Mfg. Co., Mil- 
waukee, Wis.—J. H. Burrus, man- 
ager; John M. Crawford, assistant 
manager; Robert N. Miers, con- 
sultant; Oscar A. Haas, manager 
of specialty products—all with 
the new Thermal Power Depart- 
ment, Power Equipment Div.; C. 
L. Brisley, chief industrial engi-’ 
neer and L. M. Dings, Jr., chief 
production engineer, West Allis 
Works. 

Lighting Dynamics, Div. of John 
C. Virden Co., El Monte, Calif.— 
Paul LaVigne, general manager. 

Black & Decker Mfg. Co., Tow- 
son, Md.—Charles L. Costa, field 
manager, Product Service Div. 

Miller-Stephenson Chemical Co., 
Inc., South Norwalk, Conn.— 
Arthur Seger, Jr., vice president 
and treasurer. 

Line Material Industries, Me- 
Graw-Edison Co., Milwaukee, Wis. 
—Fred Burtner, director of man- 
agement development. 

Emerson Electric Mfg. Co., St. 
Louis, Mo.—William L. Davis, ex- 
ecutive vice present. 


Pacific Semiconductors, Ine., 
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EXCHANGING THOUGHTS on code mat- 
ters at the 36th annual meeting of the re- 
cent Eastern Section IAEI meeting in 
Portsmouth, N. H., are: Sterrett L. Clark 
(left), chief electrical inspector for the 
City of Pittsburgh; and Russell P. Northup 
(right), Crouse-Hinds Co., Syracuse, N. Y. 


Lawndale, Calif—John F. Hin- 
chey, director of quality control. 
J. I. Case Co., Racine, Wis.— 
Henry J. Maubert, vice president. 
Atlee Corp., Waltham, Mass.— 
Bernard J. Warren, manager of de- 
velopment engineering. 

Thomas Industries Inc., Louis- 
ville, Ky.—Robert Gand, director 
of merchandising, Benjamin Div. 

H. K. Porter Co., Inc., Pitts- 
burgh, Pa.—Lyle V. Martin, ad- 
vertising manager, Thermoid Div. 

General Electric Co., Schenec- 
tady, N. Y.—Robert A. Cliff, man- 
ager of industrial sales adminis- 


. tration operation, Industrial Sales 


Operation; Robert J. Rodwell, 
manager of marketing, General 
Purpose Control Dept., Bloom- 
ington, IIl. 

Electric Products Co., Cleve- 
land, Ohio—Edward G. Schroeder, 
vice president and director in 
charge of engineering and ‘sales. 

Columbia Cable & Electric Corp., 
Brooklyn, N. Y.—Michael T. Re- 
gan, general sales manager; 
Michael J. St. John, general manu- 
facturing manager. 


Regional Appointments 
NEW ENGLAND 


General Electric Co.: Robert L. 
Daileader, sales representative, 
located at Bridgeport, Conn., Sili- 
cone Products Dept. 

H. K. Porter Co., Inc.: J. B. Nich- 
olson, Boston branch manager, 
National Electric Div. 

The Gamewell Co.: John B. Rus- 
sell, sales engineer in Connecti- 
cut. 


MIDDLE ATLANTIC. 


General Electric Co.: James S. 
J. Berray, sales representative, 
Eastern District, Silicone Prod- 
ucts Dept., located at Drexel Hill, 
Pa.; Parker C. Finn, sales repre- 


Cut in Half 
Your Stud & Pin Costs 


You can save between 40% and 50% on 
purchases of ‘‘RAPID” studs and pins. First 
grade quality. Free delivery included. 


DRIVE PINS FOR STEEL 


DRIVE PINS FOR CONCRETE <a 


THREADED STUDS FOR STEEL 


THREADED STUDS FOR CON- 
CRETE 


2 


Send for FREE samples and complete data sheets 


GAPIO “RAPID” studs and pins fit all guns and are manv- 


Lx 


we 
S 
S 


factured to exact dimensions from the finest grade 
of cadmium coated European steel. Any size available. 


Special Quantity Discounts 


AUGUST SCHOENENBERG, INC. 


1267 W. Laurelton Parkway 
W. Englewood, New Jersey 
Phone: N. Y. Boulevard 8-6169 


flutocall 


PAGING 
SYSTEMS 


a plus profit 
opportunity for 
contractors 


sales kit shows you how! 


America’s best known and most popular 
communications system offers electrical 
contractors real opportunity for added 
income with minimum sales time and 
expense. Nearly every type of business 
...from manufacturing to wholesale and 
retail...plus hospitals, institutions and 
a wide variety of service organizations 
are immediate prospects for these effi- 
cient and effective coded paging systems 


You require little or no inventory, a 
nearby Autocall sales-service repre- 
sentative is ready to assist you both in 
sales and planning ...and you are pro- 
vided with all necessary literature. 


Autocall is a real reputation builder 
as well as a profit maker, for this equip- 
ment is unparalleled for continuous, 
trouble-free cperation. Costs, too, are 
reasonable. 

Take the first step... write for the com- 
plete Autocall Paging Sales Kit now! 


flutocall 


PAGING SYSTEMS 


THE AUTOCALL COMPANY, SHELBY 2, OHIO + SALES OFFICES IN PRINCIPAL CITIES 
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Two New Minerallac Quality Products 
Designed for Jobs Too Heavy for 
Standard Jiffy Clips 


MINERALLAC 


Heavy Duty so Medium 
JIF F ’ CLIPS 


Also 
available 
without 
mounting 
hole for 

use with gun. 


patent pending 
Made of heavier materials! Has exclusive 
inverted rib, that provides more strength at 
the bend of clip . . . and, of course, adds 
the benefits of fans “Snap On” feature! 
In stock in Zinc-Plated Steel for Thin Wall 
or Rigid Conduit up to 6’. (Hot Dipped Gal- 


uvanized may be obtained on order) Can be 
substituted for malleable clips. 


Order From Your Electrical Wholesaler 
SEND FOR LITERATURE 
MINERALLAC ELECTRIC COMPANY 
25 North Peoria St. Chicago 7, Il. 


MINERALLAC 


CONDUIT BENDING 
SELF-TAUGHT 


By Everett Gates 
Member, IBEW and JAEI 


103 pages, 83 x 11, 15 tables, 106 
illustrations, $2.00. (15 schillings) 
Written in 1955—Fourth Printing 
now ready. Copies of this book 
have been ordered by electrical 
workers in Greenland, Newfound- 
land, England, Venezuela, Peru, 
etc. 

It is now being used by Technical 
Schools and by Area Apprentice- 
ship Programs in Arizona, New 
York, Oklahoma, Texas, Hawaii, 
and in other states. 


No C.0.D.s—Send $2.00. Postpaid 
and 10-day money back guarantee, 
Or you may 


SEND NO MONEY 


Examine this book 10-days free. 
Then send $2.00 or return the book 
at our expense. 


Print name & 
order to 


address and mail 


Electrical Publications Co. 
P. O. Box 3029, 


Columbia 3, S. C. - U.S.A. 
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sentative, Eastern sales district, 
Silicone Products Dept., located 
at Newark, N. J.; Thomas F. 
Mackey, manager-Eastern region, 
Industrial Sales Operation, head- 
quartered in New York. 

Kaiser Aluminum & Chemical 
Corp.: John F. Coleman, Philadel- 
phia regional sales manager, Hlec- 
trical Conductor Div. 


SOUTH ATLANTIC 


Progress Mfg. Co.: 


regional manager, Southeastern 


Sales region, located at Atlanta, | 


Ga. 


EAST CENTRAL 


Kaiser Aluminum & Chemical 


Corp.: Edward K. Matteson, North | 


Central regional sales manager at 
Chicago, Electrical Conductor Div. 
Federal Pacific Electric Co.: 


Frank Cody, | 


John N. Hutson, North Central | 


regional manager for greater Chi- | 
cago area, Indiana, Illinois, Wis- | 


consin, Minnesota, and North and 
South Dakota. 
The Paine Co.: 


ing out of Cleveland, Ohio. 


Black & Decker Mfg. Co.: James | 
branch service man- | 
ager, Lincolnwood (Chicago), Illi- | 


C. Vassell, 


nois branch; 8. Michael Raymond, 
manager of the Des Moines service 
branch. 

General Electric Co.: Lawrence 
D. Stoddard, sales representative, 
East Central district, located at 
Cleveland, Ohio, Silicone Products 
Dept. 

Nelson Electric Mfg. Co.: James 
E. Van Effen, sales manager, lo- 
cated at Chicago. 

Wolverine Tube: M. D. Julian, 


sales representative in the Mil- | 


waukee area. 
International Register 
gional sales manager, Distributor 


Products Div. 


WEST CENTRAL 


Kaiser Aluminum & Chemical 
Sales, Inc.: George E. Hubrig, 
Kansas City, Mo., regional man- 
ager, Electrical Conductor Div. 

Allis-Chalmers Mfg. Co.: J. S. 
Quinn, manager, Omaha, Nebraska 
district office. 

Walker Brothers: George P. 
Mitchell, Crestwood, Mo., sales 
representative covering southern 
Illinois and Missouri. 


Charles F. Flem- | 
ing, sales representative, operat- | 


Co:: 
Mack J. Haraburd, Chicago re- | 


Dp 
(Not available for equipment, advertising) 
$2.10 a line, minimum 3 lines. 
POSITIONS WANTED undisplayed rate is one- 


Paragon Electric Co.: Dwaine | 


O. Johnson, 


Paul territory in Minnesota. 


district marketing- ) 
manager for the Minneapolis-St. | 


| 
| 


ELLS 


for all types of installations 


Single stroke or vibrating 


in all voltages—DC 6 to 220 v. AC 6 to 
250 v. in sizes from 3” to 12” 


For all telephone or alarm 
systems. Housings of sturdy 
cast aluminum with excellent 
clarity and high decibel output. 
Underwriters Laboratories 
listed. Also a full line of 

cow bells and buzzers. 


.z Write for literature 


HOSE-McCANN 


TELEPHONE CO.,, INC. 
25th St. & 3rd Ave., Brooklyn 32, N.Y, 


SEARCHLIGHT 
SECTION 


(Classified Advertising) 
BUSINESS 
RESALE 


EMPLOYMENT . 
EQUIPMENT — USED OR 


OPPORTUNITIES 


DISPLAYED RATE 
EQUIPMENT & BUSINESS OPPORTUNITY 
Advertising $21.00 per inch 
EMPLOYMENT OPPORTUNITIES—$28. 10 
per inch, subject to Agency Commission. 

An advertising inch is measured 7%” vertically 
on one column, 3 columns—30 inches—to a 


UNDISPLAYED RATE 


half of above rate, payable in advance, 
| Bex Rie ee Numbers—Count as one line. 


BUSINESS GUSINESS OPEDRTUNITYSII 


Electrical 
Branch Office available. Grand Rapids, Mich., 

area. Well qualified Electrical Engineer also 
Stenographic 


Design, Construction or Sales 


and Telephone service. BO- 


5674, Electrical Construction & Maintenance. 
Class. Adv. Div., P.O. Box 12, N. Y. 86, N. X. 


SAVE! SAVE! _—SAVE! 
Buy accurate, dependable, rebuilt 
WATTHOUR MET 


for any electric service, and buy for less | ! 
Also repair and recalibration service. 


HIAEAN ae co. 
ct Hialeah, Florida 


829 E. 25th Street 
AANA A AAA AANA 


BULLDOG PLUG-IN DUCT 


= 150 ft., 225A, 250V, 4W Duct. 
€7 Fusable Disconnects. 
Hangers and End Fittings 
Contact: K. W. Engstrom, Ch, Electrician 
MORTON PRINTING CO. 3 
1600 N. Main St. Ph. 5060 Pontiac, Illinois 
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H. B. WHITAKER, Vice Chairman of the 
NEC correlating committee, New York 
City, attended the recent Eastern Section 
IAEI meeting at Portsmouth, N. H., and 
helped solve some of the tough code 
problems as a code panel member and 
moderator. 


WEST 


_Day-Brite Lighting, Inc.: James 
C. Ramsey, western regional sales 
manager, located at Santa Clara, 
Calif. 

Federal Pacific Electric Co.: 
P. K. Donnelly, district manager 
at Denver, Colo. 

Harvey Aluminum: A. A. Gin- 
gell Co., San Francisco, Calif., 
sales representative; J. H. Stumph, 
manufacturer’s representative in 
the Northwest with offices in 
Seattle and Portland. 

S&C Electric Co.: Fred A. Alle- 
hoff, sales engineer for the wes- 
tern half of Washington with 
offices in Portland. 


I-T-E Circuit Breaker Co.: 
George W. Geiger, manager of 
Portland district sales office; 


William V. Knowles, manager of 
Seattle district sales office. 
Keystone Mfg. Co.: Calhoun and 
Poxon, Los Angeles, Calif., sales 
representative for southern Cali- 
fornia and Clark County, Nevada; 
John Allen Ware and Associates, 
Phoenix, Ariz., sales representa- 
tives for Arizona. 
Western Lighting Corp.: 
Griffin, sales representative. 
Black & Decker Mfg. Co.: Har- 
old L. Roller, district manager of 
newly-combined San Francisco- 
Seattle sales district, Hardware 
Div.; David S. Stevens, manager 
of the Seattle service branch. 
Georator Corp.: W. Bert Knight 
Co., Los Angeles, Calif., southern 
California sales representative. 

Frank Adam Electric Co.: Rob- 
ert D. Florence, Denver, Colo., 


Al 


-. representative. 
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NEW SUBSCRIPTION ORDERFORM 


ELECTRICAL CONSTRUCTION & MAINTENANCE 
330 West 42nd Street, New York 36, N. Y. 


Please enter my personal subscription to start as soon as possible: 
C1 $3.00 enclosed for one year* 
0 Send invoice 


Please Print 


INAIN G52 acto csn he an i RIE Seeskeas ater 5 suols ocbretetensve laters taceyarelerar share atevete 
TEAS + OP OSTEO Mis aa ctckerecasscrasieesie cap ord anedeenlc ener e Uniatastere ecto eleteraeintets 
Address Homies Sipitaans se mauien aren Meaahc ne eee en Rs Peairecie la ree Pa 
COMPANY pee waters oss ate cas erases ele ohh rae eemeahane ae alone mere re tee stereld ate ei 
Ub arrestee rts Vetere! cele Name tete ree tiane ee ysale othe mile een ena i ss ZONE ....ccccee 
NS) Eat Pah cacti Ca na a eae eR Sheik ersinna sae arepigeastal ofwuied creel ane ial vede eaatieta 
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Nature of Company’s Business....... gers bed Vuela olaia er er ehace nreleteleteatetere 
I am in charge of elec. work—Yes [] No 
Operate a motor repair shop—Yes [J Nog 


* Above rates good only in U.S. Please write for rates in other countries. 
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CONSTRUCTING ELECTRICAL SYSTEMS 
by J. F. McPartland and the Editors of 


Electrical Construction and Maintenance 


Here’s a modern, comprehensive reference 
and instruction manual on the methods and 
techniques used in constructing systems for 
power, light, signals and communications, 
Covering the best practice on selecting, 
mounting, connecting and housing all types 
of electrical equipment, this monual presents 
1959 National Electrical Code data relating 
to installation. And awealth of special il- 
lustrations are used throughout to clarify 


4 As, 230 
. icatie sections © % 
mu 
d over 600 
with 
Conductors and comply 
volts between ¢ 


fine code points. jon, secondary, Co 
; ° 
Chapters are broken down on the basis of tare proper whet 
types of equipment to facilitate ready refer- d outdoors ding 


ence: lighting equipment — motors and con- 
trollers — conductors — raceways — switches 
— overcurrent protective devices — switch- 
boards and panelboards — transformers — ca- 
pacitors and regulators — power sources — 
high voltage — signals and communications, 


building 
les on cons i Bh 
Vrol of the supply company. mide £ 


‘CONSTRUCTING ELECTRICAL SYSTEMS”’ 
Electrical Construction and Maintenance 
330 West 42nd Street, New York 36, N.Y. 


Please send me-——_copy (copies) of the book, ‘‘Constructing Electrical Systems,’’ 
at .$4.50 each. 


[_] Payment enclosed, {[_] Please bill me. [_' Bill Company. 
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Please indicate nature of Co. business 
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This KEY 


Does Away with 
EAR CLIPPING 


You asked for it—And now it’s 
here—for our 7190-NR Series 


FULLMAN’S 
Adjustable 
STEEL BOX 


190-N R Series 
No Receptacle 


A standard 4” octagon, brass-topped water- 
tight floor box 242” deep with brass adjust- 
ing ring permitting 12” height adjustment 
in addition to three screw legs 242” long. 
Box-body has 344” opening, making it easy 
to get hand into for conduit attachment or 
wire pulling. 

Concrete can be poured to very top, also 
to box-body height only. A second tin lid 
is provided. 

Fits most popular styles and size recepta- 
cles. 


TO INSTALL—Drop the “KEY” into special 
slots built into adjusting ring—select the 
receptacle required and simply “LAY-IN’; 
then “LAY-ON” receptacle ring. This has been 
added at no extra cost. Very easy to install. 


Sold Only Thru 
Wholesalers 


Full 


MANUFACTURING 


COMPANY 
1209-1215 JEFFERSON ST. 
LATROBE, PENNSYLVANIA 
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with 

Sguare D 
Lay-in Duct 

you can--- 


NSTALL WIREWAYS 


ASTER AND AT MUCH 


Before you decidé to install conduit on a job, check to see 
if you shouldn't be using Lay-in Duct instead. Experience 
shows that in 1 out of 7 cases, the job can be done faster 
and at substantially less cost with Lay-in Duct. 

Not only that, but Lay-in Duct makes it easy to add extra 
circuits later on, makes machinery circuits readily accessible, 
makes it simple to modify layouts. Lay-in Duct is completely 
reusable, requires less labor on multiple circuits. 

You get extra advantages when you use SQUARE D Lay-in 
Duct. You can choose from two types—hinged cover or 
screw cover—and from the most complete line of fittings 
available. All fittings can be used with either type. You 
get the fastest installation— quick couplings. The exclusive 
Square D hanger gives exceptional flexibility — provides 
more than 20 ways to hang Square D wireways. You get 
real rigidity, too—joint design triples duct strength. Avail- 
able in four sizes—2%, 4, 6 and 8 inches. 


Write for Lay-in Duct literature. Address Square D Company, 
1601 Mercer Road, Lexington, Kentucky 


SQUARE J) COMPANY 


—wherever electricity is distributed and controlled 


S COST! 


Exclusive Square D hanger 
gives more than 20 ways to hang duct 


Choice of hinge cover (left) 
or screw cover (right) 


Want More Room in Less Space?’ 


Sure, they'll take any-make starter or circuit breaker. The 
door swings open right or left. Doesn’t make any difference 
which. You always have plenty of room to work. And plenty 
of future capacity, too. Crouse-Hinds DMC/WMC’s can be 
had with pilot-light holes, push-button holes, or selector- 
switch operating-shaft holes already drilled, tapped and 
plugged. Installation is always simple, fast, permanent. 
Dismounting just as easy, should you need to move to a 
new location. 

Plenty of other advantages make for ease, endurance and 
economy. For example: Both the dust-ignition-proof DMC 


That's Easy! Just install 
CROUSE/ HINDS 


COMBINATION STARTER CONDULETS® 


and the watertight WMC are strong, lightweight and cor- 
rosion resistant, made from top-quality cast aluminum. 
Each is designed for flexibility and for low-cost installation. 

Ask your Crouse-Hinds Distributor for details. You can’t 
go wrong. The dust-ignition-proof DMC conforms to Na- 
tional Electric Code Class I, Groups E, F, G and NEMA 
Type 9 EFG. While the watertight WMC conforms te 
NEMA Types 3, 3R, 4 and 5. 


CROUSE /HINDS 


SYRACUSE NEW YORK 


OFFICES: Atlanta Baton Rouge Birmingham Boston Buffalo Charlotte Chicago Cincinnati Cleveland Corpus Christi Dallas Denver Detroit Houston Indianapolis Kansas City 
Los Angeles Milwaukee New Orleans New York Omeha Philadelphia Pittsburgh Portland, Ore. St. lovis St. Paul Salt Lake City San Francisco Seattle Tulsa Washington 
RESIDENT REPRESENTATIVES: Albony Baltimore Reading, Pa. Richmond, Va. 
Crouse-Hinds of Canada, Ltd., Toronto, Ont. Crouse-Hinds-Domex, S. A. de C, V. Mexico City, D. F. Peterco, Sao Paulo, Brazil 


